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Misspeciﬁcation-robust inferenceI propose a new multi-factor asset pricing model with new-Keynesian factors to explain stock return anom-
alies from 1972Q1 to 2009Q2. This new model explains the average returns across testing portfolios formed
on ﬁnancial distress, momentum, and standardized unexpected earnings with misspeciﬁcation-robust statis-
tics. Test portfolios formed on net stock issues and total accruals are also partly explained by new-Keynesian
factors. Two monetary policy factors play an important role in explaining these new anomalies. The credit as-
pect of these new anomalies suggests an economic rationale for the model through capital market imperfec-
tions and the credit channel of monetary policy mechanism.
© 2013 The Author. Published by Elsevier Inc. Open access under CC BY-NC-ND license.1. Introduction
Fama and French (1996) demonstrate that their three-factor
model with the market excess return (RMRF) and two mimicking
portfolios based on market capitalization (SMB) and book-to-market
(HML) can explain the average return variations across portfolios formed
on many different characteristics. They interpret their two mimicking
portfolios as risk factors capturing risk premia for the relative distress
of ﬁrms in the context of the ICAPM.
However, there are patterns in average stock returns that are con-
sidered new anomalies because they are not explained by the Fama–
French three-factor model. Fama and French (2008) ﬁnd that the
anomalous returns associated with net stock issues, accruals, and mo-
mentum are pervasive in all size groups in cross-section regressions.
Furthermore, Campbell, Hilscher, and Szilagyi (2008) report that
more distressed ﬁrms have lower average returns despite their high
loadings on HML than less distressed ﬁrms. They conclude that their
results indicate a signiﬁcant challenge to the Fama–French model.f my doctoral dissertation at
rick, for his time, advice, and
e, an anonymous referee, and
ining errors are my own.
c. Open access under CC BY-NC-ND licFinally, the post-earnings-announcement drift anomaly or earnings
momentum exists, ﬁrst documented by Ball and Brown (1968),
which describes the outperformance of good-news ﬁrms with high
standardized-unexpected earnings (SUE) relative to bad-news (low-SUE)
ﬁrms.
Recently, several papers propose commonalities in these asset
pricing anomalies. For example, Avramov, Chordia, Jostova, and Philipov
(2012) ﬁnd that strategies based on pricemomentum, earningsmomen-
tum, credit risk, and other anomalies derive their proﬁtability from taking
short positions in high credit risk ﬁrms during the deteriorating credit
conditions. While Avramov et al. (2012) do not ﬁnd risk-based explana-
tions for the commonalities, other researchers ﬁnd connections between
these anomalies and aggregate risk factors. For example, Mahajan,
Petkevich, and Petkova (2012) claim that momentum is a compensa-
tion for the systemic default risk because momentum proﬁts are con-
centrated in periods of high default shocks. Liu and Zhang (2008)
ﬁnd that the growth rate of industrial production is a priced risk factor
for themomentum. Finally, Chen, Novy-Marx, and Zhang (2010) demon-
strate that neoclassical factors based on the q-theory can explain these
return anomalies. These results suggest that an asset pricing model
with macroeconomic factors is a good candidate to describing these re-
turn anomalies. Particularly asset pricing models with neoclassical fac-
tors have a clear interpretation because the motivation of the selected
factors is from equilibrium macroeconomic models.
In this paper, I add a new dimension to this literature. I argue that
an Intertemporal CAPM with new-Keynesian factors motivated from
new-Keynesian dynamic stochastic general equilibrium models (DSGE)
is important to understand these anomalies. Like the neoclassicalense.
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foundations with rational expectations. However, new-Keynesian
analysis assumes a variety of market failures and emphasizes the im-
portance of monetary policy actions. Surprisingly, these factors have
not received deserved attention in explaining the cross-sectional
asset pricing puzzles. For example, it is well known that the stock mar-
ket investors continuously watches and forms expectations about the
Federal Reserve Board (Fed) decisions. It seems natural to investigate
the role of these monetary factors because the actions of the Fed seem
to have a considerable impact on stock market returns.
However, I do not impose tight restrictions of the new-Keynesian
DSGE in driving the asset pricing model with new-Keynesian factors.
This reduced-form approach would induce misspeciﬁcation biases
naturally. To ensure robust and valid inference under the potential
misspeciﬁcation, I use misspeciﬁcation-robust standard errors in the
second pass cross-sectional regression for estimates of the risk premia
or the prices of covariance risk proposed by Kan, Robotti, and Shanken
(in press). They demonstrate that the statistical inference in asset
pricing models particularly with macroeconomic factors should be
conducted allowing for the possibility of potential misspeciﬁcation to
avoid spurious results. For the better comparison with the literature, I
also report the standard errors based on Fama and MacBeth (1973),
Shanken (1992), and Jagannathan and Wang (1998) under correctly
speciﬁed models. As expected, the use of misspeciﬁcation-robust stan-
dard errors oftenmakes a qualitative difference in determiningwhether
estimates of the risk premia or the prices of covariance risk are statisti-
cally signiﬁcant, conﬁrming the usefulness of this robust statistics.
Finally, I also report standard errors of adjusted R2 following Kan et al.
(in press).
The results with these robust statistical tools show that the new-
Keynesian ICAPM explains the average returns of portfolios formed
on ﬁnancial distress, price and earnings momentumswith statistically
signiﬁcant adjusted R2. Furthermore, I ﬁnd that other anomalies can
be at least partially explained by these new-Keynesian factors. Partic-
ularly, I ﬁnd that the temporary monetary policy factor explains the
distress and momentum premia, and the permanent monetary policy
factor captures the anomalous returns on portfolios formed on SUE
and total accruals. These two monetary factors also have theoretically-
consistent negative risk prices because higher interest rates from
monetary tightening forecast negative changes in investment opportu-
nities.1 Other factors have limited success in explaining the anomalies
with misspeciﬁcation-robust standard errors. While the proposed new
multi-factor model has a limited success in driving out some of the
anomalies, the results with new-Keynesian factors look sufﬁciently
encouraging to warrant further empirical investigation. At a minimum,
the evidence shows that the new-Keynesian factor model is possible to
shed new light on understanding the puzzling risk premia in stock
markets.
One economic interpretation of the results is the capital market
imperfections story. Bernanke and Gertler (1989) and Kiyotaki and
Moore (1997) predict that changing credit market conditions can
have very different effects on ﬁrms' risks and expected returns. Inter-
estingly, Avramov et al. (2012) show that return anomalies such as
momentum proﬁts are restricted to high credit risk ﬁrms and are
nonexistent for ﬁrms of high credit quality. Mahajan et al. (2012)
claim that this credit risk is a systematic risk factor. The credit channel
mechanism of monetary policy describes the theory that a central
bank's policy changes affect the amount of credit that banks issue to
ﬁrms and consumers for purchases, which in turn affects the real
economy and return-risk characteristics of ﬁrms. Particularly, during
a ﬂight-to-quality episode (deteriorating credit conditions) external
ﬁnancing becomes harder for lower quality borrowers. Investors or
banks faced with tightened balance sheet and uncertainty aversion1 As described carefully by Maio and Santa-Clara (2012), any ICAPM should produce
theoretically consistent risk prices.shift their portfolio only towards high quality borrowers. During
this uncertain period, however, easier monetary policy (arguably
temporary monetary policy shock) can generate much needed liquid-
ity within the ﬁnancial system, correspondingly changing the credit
conditions.
The rest of the paper is organized as follows. Section 2 presents
brieﬂy the structural new-Keynesian model employed in this study.
Section 3 outlines the empirical methods. Section 4 presents the
data and discusses the cross-sectional results of the new-Keynesian
factor models for portfolios formed on various anomalies. Section 5
summarizes the main ﬁndings and concludes.
2. Empirical asset pricing models
This section motivates the new-Keynesian ICAPM; the ﬁrst sub-
section brieﬂy discusses a multi-factor asset pricing model implied
by new-Keynesian equilibrium models and the second subsection ex-
plains the Keynesian DSGE model employed to identify new-Keynesian
factors.
2.1. The pricing kernel of the new-Keynesian models
Without imposing any theoretical structure, the fundamental
existence theorem of Harrison and Kreps (1979) states that, in the
absence of arbitrage, there exists a positive stochastic discount factor,
or pricing kernel, Mt + 1, such that, for any traded asset with a gross
return at time t of Ri,t + 1, the following equation holds:
1 ¼ Et Mtþ1 Ri;tþ1
 h i
ð2:1Þ
where Et denotes the expectation operator conditional on information
available at time t.
Standard new-Keynesian macro models employ the following ex-
ternal habit speciﬁcation in utility function built on Fuhrer (2000).2
Et
X∞
s¼t
ψs−tU Cs; Fsð Þ ¼ Et
X∞
s¼t
ψs−t
FsC
1−σ
s −1
1−σ
" #
where Cs is the composite index of consumption, Fs represents an
aggregate demand shifting factor and usually denotes as HsGs where
Hs is an external habit level and Gs is a preference shock; ψ denotes
the subject discount factor and σ is the inverse of the intertemporal
elasticity of consumption.
Bekaert, Cho, and Moreno (2005) derive the pricing kernel im-
plied by Fuhrer (2000) assuming standard log-normality and simple
three-equation new-Keynesian model:
mtþ1 ¼ lnψ−σytþ1 þ σ þ ηð Þyt− gtþ1−gt
 
−πtþ1 ð2:2Þ
where mt + 1 = ln(Mt + 1), yt + 1 is detrended log output, gt + 1 =
ln(Gt + 1) and πt + 1 is the inﬂation rate.
They express Eq. (2.2) in terms of the structural shocks in the
economy.
mtþ1 ¼−it−
1
2
Λ ′DΛ−Λ ′εtþ1 ð2:3Þ
where Λ′ is a vector of prices of risks entirely restricted by the struc-
tural parameters of new-Keynesian models and D is the covariance
matrix of structural shocks.
The pricing kernel (2.3) is a linear combination of structural shocks
to the overall economy. In this way, any new-Keynesian model can be
expressed as an asset pricing model. However, strictly speaking, this2 I closely follow the representation given in Bekaert et al. (2005). Refer to the ﬁrst
nine chapters in Woodford (2003) for more detailed explanations.
5 Further details will be provided in the next section.
6 Refer to Smets and Wouters (2006) to fully understand micro-foundations of this
model.
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ticulate that without either heteroskedasticity of structural shocks or
time-varying market price of risk, their model essentially imposes that
expectation hypothesis holds in the bond market.
One possible remedy is to adapt the external habit speciﬁcation of
Fuhrer (2000) to that of Campbell and Cochrane (1999) and develop a
pricing kernel with time-varying risk aversion. Since time-varying
risk aversion is emphasized in the ﬁnance literature, this extension
would be beneﬁcial for explaining asset pricing facts. Another suggestion
would be introducing heteroskedasticity in the pricing kernel and struc-
tural shocks. While some steps in this direction have begun to be taken
only recently,3 the common practice is to estimate the log-linearized
economy and plug the estimates into the second-order approximation.
The easiest but perhaps ad-hoc solution is often implemented
(e.g. Hordahl, Tristani, & Vestin, 2006; Rudebusch & Wu, 2004).
These researchers simply ignore pricing kernel implications of their
models and set the pricing kernel exogenously. Similar approaches
are often employed in the empirical ﬁnance literature, too. For example,
researchers employ a version of the Campbell's (1996) ICAPMwith the
homoskedastic volatility even though it might not have mechanisms to
generate time-varying risk premium. Petkova (2006) estimates this
version of themodel with homoskedastic VAR to extract state variables
and uses her ﬁve factor “ICAPM”model to explain the value premium.
Even though theoretically it is possible tomodify the pricing framework
in Eq. (2.3) using time-varying price of risk or heteroskedasticity, I defer
these attempts to future studies.
Instead, I focus on other aspects of new-Keynesian models. Since
Smets and Wouters (2003) developed a large-scale new-Keynesian
DSGE model, these models are not only attractive from a theoretical
point of view, but also are emerging as useful forecasting tools in
macroeconomics because posterior odds favored these DSGE model
relative to VARs estimated with a diffuse training sample prior. As
explained in Del Negro, Schorfheide, Smets, and Wouters (2007), the
structural VAR based on DSGE model can be used as forecasting tools.
The ICAPM intuition suggests that state variables should forecast
the changing investment opportunity set in that economy. In this
sense, reasonably identiﬁed state variables from the structural VAR of
new-Keynesian models are natural candidates since impulse response
analysis implied by these models show that each shock explains the fu-
ture course of the economy consistentwith the stylized facts inmonetary
economics. Furthermore, reassuringly, there are time series evidence to
show that arguably the most important new-Keynesian factor, the
monetary policy factor affect the future risk premium (e.g. Bernanke &
Kuttner, 2005; Jensen, Mercer, & Johnson, 1996).4
Based on this intuition and empirical facts, I propose the following
new-Keynesian ICAPM.
E Rið Þ ¼ γ0 þ γMβi;M þ∑ γu kð Þ
 
βi;u kð Þ; ∀i ð2:4Þ
where E(Ri) is the return of asset i, γ0 is the zero beta rate, γM is the
market risk premium, and γu(k) is the price of risk for innovations in
new-Keynesian factors k. The betas are the slope coefﬁcients from the
regression of returns on the innovations of new-Keynesian factors.
The model says that the expected excess return on a portfolio is
described by the sensitivity of its return to the market portfolio
(RMRF) and innovations in the new-Keynesian factors I extract from
a new-Keynesian DSGE model.
However, there are concerns on the misspeciﬁcation of these
models. For example, Del Negro et al. (2007) ﬁnd that while the pre-
dictions of the effects of unanticipated changes in monetary policy or
technology shocks derived from the new Keynesian DSGE model are
not contaminated by its dynamic misspeciﬁcation, some of the other3 Refer to An (2006) for Bayesian estimation of this type of models.
4 As explained in Campbell (1996), state variables in the ICAPM could forecast the
future movement of stock returns.shocks would suffer from the misspeciﬁcation. This misspeciﬁcation
problem would also affect statistical inference in the current study.
To ensure robust and valid inference, I use misspeciﬁcation-robust
standard errors in the second pass cross-sectional regression for esti-
mates of the risk premia and the prices of covariance risk proposed by
Kan et al. (in press).5 They demonstrate that the statistical inference
in asset pricingmodels particularly withmacroeconomic factors should
be conducted allowing for the possibility of potentialmisspeciﬁcation to
avoid spurious results. For the better comparison with the literature, I
also report the standard errors based on Fama and MacBeth (1973),
Shanken (1992), and Jagannathan and Wang (1998) under correctly
speciﬁed models. As expected, the use of misspeciﬁcation-robust stan-
dard errors makes a qualitative difference in determiningwhether esti-
mates of the risk premia or the prices of covariance risk are statistically
signiﬁcant, conﬁrming the usefulness of this robust statistics.
2.2. New-Keynesian factors
I use De Graeve (2008) as a baseline new-Keynesian DSGE model
to extract new-Keynesian factors. A series of papers proposed by
Smets and Wouters (2003) incorporate a number of real and nominal
frictions to explain the persistence in the macro-economic data. Their
new-Keynesian models have become a standard approach in mone-
tary policy literature because of its superior ﬁts and forecasting per-
formance.6 However, they have an exogenous ad-hoc mechanism to
impose capital market imperfections.
De Graeve (2008) extends the Smets and Wouter model with a
plausible endogenous mechanism to generate capital market imper-
fections. In his model, entrepreneurs buy the capital stock Kt + 1
from capital goods producers at a given price Qt with either internal
funds (net worth, Nt + 1) and bank loans. Entrepreneurs cannot borrow
at the risk-less rate because of the asymmetric information between
the ﬁnancial intermediary and entrepreneurs. Therefore, the bank
should pay a state veriﬁcation cost for monitoring entrepreneurs. In
equilibrium, entrepreneurs borrow up to the point where the expected
return to capital equals the cost of external ﬁnance.
Following Bernanke, Gertler, and Gilchrist (1999), he assumes that
the premium over the risk-free rate required by the ﬁnancial interme-
diary is a negative function of the amount of collateralized net worth.
De Graeve ﬁnds that his measure of the external ﬁnance premium is
closely related to readily available qualitative proxies of the premium
such as credit standards (Lown and Morgan (2006)), and his model
performs better than the Smets and Wouters model from Bayesian
hypothesis tests.
From this model, I recover the following nine structural shocks;
the total factor productivity shocks (GE_A), the preference shocks
(GE_B), the government spending shocks (GE_G), the shocks to invest-
ment technology (GE_I), the labor demand shocks (GE_L), the perma-
nent monetary policy shock (GE_PIE_BAR), the price mark-up shocks
(GETA_P), the temporary monetary policy shocks (GETA_R) and the
wage mark-up shocks (GETA_W).7
However, to obtain reliable empirical results using their
misspeciﬁcation-robust t-statistics, Kan et al. (in press) suggest
the use of small number of test assets (e.g. 30 assets). Further, given
this constraint and the desire for both parsimony and for reliable statis-
tical inference, it is preferable to reduce the number of factors. Here I
limit the model to ﬁve factors.8
I ﬁrst choose three asset pricing factors based on the theoretical
arguments to minimize data mining bias. Recently, Avramov et al.7 Further details are provided in the Appendix A.
8 Most of factor-based asset pricing models do not seem to have more than ﬁve fac-
tors. For example, Liu and Zhang (2008) use ﬁve factors based on Chen, Roll, and Ross
(1986).
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ﬁrms and are nonexistent for ﬁrms of high credit quality. Mahajan
et al. (2012) claim that this credit risk is a systematic risk factor.
Under capital market imperfections hypothesis and the credit channel
mechanism of monetary policy, the Fed's policy changes affect the
amount of credit that banks issue to ﬁrms and consumers for purchases.
If the credit risk is important in explaining new return anomalies, mon-
etary policy shocks and a proxy of capital market imperfections should
be also important.
From the estimation of the De Graeve's (2008) model, I obtain two
monetary policy shocks and the estimated investment technology
shocks. The investment technology shocks can be interpreted as the
primary proxy for capital market imperfections as De Graeve (2008)
ﬁnds that the investment technology shocks explain 85% of the exter-
nal ﬁnance premia. Each of these three theoretically motivated factors
is discussed in the next section.
Finally, in addition to the market excess returns, a ﬁfth factor is
identiﬁed via several preliminary speciﬁcation analyses.More precisely,
I add one shock from the remaining new-Keynesian shocks and exam-
ine the statistical signiﬁcance of the price of covariance risk for that
additional factor. Only the preference shock seems to have independent
explanatory power for some of testing portfolios while other shocks
never show independent explanatory power for any asset.9 Therefore
I choose the preference shock as the ﬁfth asset pricing factor.10
2.3. Digesting three new-Keynesian factors
2.3.1. Investment technology shocks
De Graeve's model has the following capital (Kt) accumulation
equation.11
Ktþ1 ¼ Kt 1−τð Þ þ 1þ εIt−S It=It−1ð Þ
h i
It
where It is gross investment, τ is the depreciation rate and the adjust-
ment cost function S(It/It − 1) is a positive function of changes in invest-
ment. As explained in Smets and Wouters (2003), εtI is equivalent to a
shock in the relative price of investment versus consumption goods
and takes up the investment speciﬁc technological shocks. The estimated
results of the De Graeve (2008)model indicate that the investment tech-
nology shocks are an important determinant for the external ﬁnance
premium.
Intuitively, new-Keynesian models such as De Graeve's model can
be interpreted as an extension of production-based asset pricing
models with short-term frictions and monetary policy. Kogan and
Papanikolaou introduce new production-based asset pricing models
motivated from a standard real-business cycle model with investment
technology shocks.12 These models decompose the ﬁrm value into the
value of assets in place and the present value of future growth opportu-
nities. Kogan and Papanikolaou (in press-a) show that the investment
technology shocks can explain the value premium.
Investment technology shocks affect ﬁrms differentially depending
on whether they derive most of their value from their growth opportu-
nities or assets in place because investment technology shocks get
implemented in the new vintages of capital. For example, a positive
investment technology shock has a larger positive impact on themarket
value of ﬁrms that are relatively rich in growth opportunities. Intuitively,
with capital market imperfections, investment shocks can affect the
external ﬁnance premium as in De Graeve's model. For example, when9 Results are available upon request.
10 Because this empirically oriented approach to select a factor could induce more se-
vere misspeciﬁcation biases, it is essential to rely on misspeciﬁcation-robust inference
in asset pricing tests.
11 The linearized version of this equation is provided as Eq. (A7) in the Appendix A.
12 These models also have similar capital accumulation equation with the investment
technology shocks. Kogan and Papanikolaou (2012) provide an excellent survey on
these models.entrepreneurs are subject to binding collateral constraints, a reduction
in the value of existing assets (or installed capital) reduces the value of
collateral (net-worth) and thus the amount an entrepreneur can borrow,
thereby increasing the external ﬁnance premium.
2.3.2. Permanent and temporary monetary policy shocks
De Graeve's model has two monetary policy shocks. The permanent
monetary policy shocks reﬂect changes in the inﬂation target while the
transitory shocks represent temporary deviations from the interest rate
reaction function. Simpler new-Keynesian models with a single type of
monetary policy shocks (e.g. Cho & Moreno, 2006) can be used by as-
suming that the inﬂation target of monetary policy is constant, and all
monetary policy actions are transient. However, recent studies such as
Coibion and Gorodnichenko (2011) ﬁnd that the inﬂation target has
been drifting over the post-WWII U.S. economic history.
Changes in the inﬂation target or permanent monetary policy shocks
determine the persistence of measured inﬂation. Since Friedman (1968)
initiated this literature by arguing that inﬂation is always and every-
where a monetary phenomenon, many researchers (e.g., De Graeve,
2008; Ireland, 2007) have used a highly persistent trend inﬂation pro-
cess, interpreted as the Federal Reserve's slowly-moving implicit inﬂa-
tion target, to model the sustained rise of inﬂation during the 1970s
(the Great Inﬂation period) and its subsequent decline since the 1980s,
and have studied its implications for various aspects of macroeconomic
dynamics. Accommodative raises in the inﬂation target during the
1970s are often criticized as the main cause for undermining conﬁdence
in the economyand creatingmore volatility in themarketplace.Many re-
searchers believe that the Volcker's rule with a priority for price stability
in the early 1980s eventually brought both inﬂation and unemployment
down.
Changes in the inﬂation target can be an important factor for
longer-term planning such as ﬁrms' capital investment decisions. For
example, if inﬂation expectations and actual inﬂation remain within a
range consistent with price stability, raising the inﬂation target can in-
ducemore volatile and higher inﬂation, thereby undermining conﬁdence
and the ability of ﬁrms and households to make longer-term plans and
squandering the Fed's inﬂation credibility. For this reason, the Fed has
takenmostly temporarymeasures to easemonetary and ﬁnancial condi-
tions, through both interest rate and credit channels, during recession or
crisis periods to stimulate aggregate demand and ease credit conditions.
Temporary monetary easing has been the main instrument to reduce
credit market imperfections and to stabilize economy.
2.3.3. Q theory and monetary policy shocks
Intuitively the neoclassical q-theory of investment (e.g. Cochrane,
1991) implies that ﬁrms invest more when their marginal q (the net
present value of future cash ﬂows generated from one additional unit
of capital) is high. For example, given expected cash ﬂows, low costs of
capital mean high values of marginal q and high investment, whereas
high costs of capitalmean low values ofmarginal q and low investment.
Because the marginal q is not observed, average q or Tobin's Q (the
market value of a ﬁrm's assets relative to their replacement costs) is fre-
quently used instead with constant returns to scale assumption.
Tobin (1969) argues that through the interest rate channel, the
Fed's monetary policy can play a crucial role in altering Tobin's Q.
For example, a tightening of monetary policy induced by an increase
in inﬂation lowers the present value of future earnings ﬂows, thereby
decreasing investment. Under the credit market imperfections, mon-
etary policy can affect Tobin's q through credit channels, too. Hubbard
(1998) summarizes two stylized facts. First, investment is signiﬁcantly
correlated with proxies for changes in net worth or internal funds. Sec-
ond, given investment opportunities, proxies for borrowers' net worth
affect investment more for lower-net-worth (or ﬁnancially constrained)
borrowers. The extended q-theory suggests that, to the extent thatmon-
etary policy can affect borrowers' net worth, pure interest rate effects of
the Fed's monetary policy will be magniﬁed; the more constrained the
91S. Cho / International Review of Financial Analysis 29 (2013) 87–106access to capital markets, the greater the sensitivity of investment to ﬁ-
nancial variables. De Graeve's model utilized in this paper includes the
equivalent (linearized) version of q-theory.
3. Empirical analysis under potentially misspeciﬁed models
Following the notation of Kan et al. (in press), let's denote ft be the
vector of K proposed asset pricing factors and Rt is a vector of returns
on N test assets at time t.13
Linear beta pricing models for asset i can be expressed as
E Ri
h i
¼ γ0 þ γ′1βi
whereβ ′is are the multiple regression coefﬁcients of Ri on the risk fac-
tors and a constant, γ0 is the zero-beta rate and γ1 is the vector of risk
premia on the K risk factors ( f). For N test assets, we can express the
above equation using a compact matrix notation as
E R½  ¼ Xγ
where X = [1N,β], β = Cov[R , f]Var[ f ]−1 is an (N × K) matrix of fac-
tor loadings and γ ¼ γ0;γ′1ð Þ′:
A popular approach to estimate these beta pricingmodels is two-pass
cross-sectional regressionmethod. The usual two-pass cross-sectional re-
gression method ﬁrst estimates the betas of the N test assets by running
the following multivariate regression for each time t.
Rt ¼ α þ βf t þ εt ; t ¼ 1;…; T:
Let's denote Yt as [f ′t,R′t]′ and compute the sample mean and covari-
ance matrix of Yt as
μ^ ¼ μ^ 1μ^ 2
 
¼ 1
T
∑Tt¼1Yt ;
V^ ¼ V^ 11 V^ 12
V^ 21 V^ 22
 
¼ 1
T
∑TT¼1 Yt−μ^ð Þ Yt−μ^ð Þ′:
The estimated betas from this ﬁrst-pass regression are given
as β^ ¼ V^ 21V^
−1
11 . These estimated β^s are used as regressors in the
second-pass CSR, and the zero beta rate and risk premia are given by
γ^ ¼ X^ ′X^
 −1
X^ ′μ2
where X^ ¼ 1N ^;β
h i
and γ ¼ γ0;γ′1½ ′ is a vector consisting of the
zero-beta rate γ^0ð Þ and risk premia on the K factors γ^1ð Þ.
Researchers have typically focused on the price of the beta risk to
test whether a proposed factor is priced. However, Kan et al. (in
press) provide numerical examples illustrating a potential issue exists
in multi-factor asset pricing models because the beta of an asset with
respect to a particular factor depends on what other factors are in-
cluded in the ﬁrst-pass time-series OLS regression. Their solution to
this inference problem consists in running the second-pass CSR with
covariances ( V^ 21) instead of betas. Kan et al. (in press) show that
ﬁnding a statistically signiﬁcant price of covariance risk is indeed ev-
idence that the underlying factor isincrementally useful in explaining
the cross-section of asset returns. If we let C^ ¼ 1N ; V^ 21
h i
, then the
price of covariance risk in the OLS regression is computed as λ^ ¼
C^ ′C^
 −1
C^ ′μ^ 2.13 I only summarize misspeciﬁcation-robust OLS t-ratios since I only compute OLS
t-ratios to explain the cross-section of original portfolio returns (return anomalies)
rather than the cross-section of transformed portfolio returns (GLS) in this study.Under the correctly speciﬁedmodel, the asymptotic standard errors
of γ^ estimates are provided by Shanken (1992) and Jagannathan and
Wang (1998). However, when the beta-pricing model is misspeciﬁed,
the asymptotic standard errors proposed by these papers are incorrect
and could be misleading. Kan et al. (in press) demonstrate that the
statistical inference in asset pricing models should be conducted
allowing for the possibility of potential misspeciﬁcation to ensure ro-
bust and valid inference. Kan et al. (in press) provide general expressions
for the asymptotic variances of both γ^ and λ^ under potential model
misspeciﬁcation as follows.
ﬃﬃﬃ
T
p
γ^−γð Þ eN 0Kþ1;V γ^ð Þ 
where V γ^ð Þ ¼
X∞
j¼−∞
E hth′tþj
h i
with ht ¼ γ^ t−γ^ð Þ− ϕ^t−ϕ^
 
γ^ ′1V^
−1
11
f t−μ^ 1ð Þ þ X^ ′X^
 −1
z^t , ϕ^t ¼ γ^0t ; γ^1t−f tð Þ′½ ′, ϕ^ ¼ γ^0; γ^1−μ^ 1ð Þ′½ ′,
z^t ¼ 0;ut f t−μ^ 1ð Þ′V^
−1
11
h i
′, and ut ¼ μ^ 2−X^ γ^
 
′ Rt−μ^ 2ð Þ:
ﬃﬃﬃ
T
p
λ^−λ
  eN 0Kþ1;V λ^  
where V λ^
 
¼
X∞
j¼−∞
E ht h ′tþj
h i
with ht ¼ λ^t−λ^
 
− C^ ′C^
 −1
C^ ′Gtλ^1 þ
C^ ′C^
 −1
z^t and Gt ¼ Rt−μ^ 1ð Þ f t−μ^ 2ð Þ′−V12:
In this two-pass regression framework, Kan et al. (in press) use, as
testing assets, portfolio returns in excess of the T-bill rate, while
excluding the constant from the expected return relations. This re-
striction implies that the zero-beta rate is constrained to equal the
risk-free rate. Without this restriction, they ﬁnd that the two-pass
method produce the high values of the zero-beta rate and the negative
market risk premium. However, it is well known that the zero-beta rate
may be higher than the risk-free interest rate if risk-free borrowing
rates exceed lending rates in the economy. Therefore it would be too re-
strictive to exclude the constant and use excess returns as test assets.
Instead, I include the T-bill rate as a test asset in the regression
with the constant. I have also included the Fama–French three factors
as additional assets in the two-pass regressions.14 This inclusion re-
quires that the estimated price of risk should be consistent with the
anomalies summarized in the Fama–French three-factor model. A
popular goodness-of-ﬁt measure is the cross-sectional R2 from the
second pass regression. This R2 indicates the extent towhich themodel's
riskmeasures account for the cross-sectional variation in average returns
of test asset portfolios. It is deﬁned as
R^2 ¼ 1− Q^
Q^ 0
where Q^ ¼ e^ ′e^, e^ ¼ μ^ 2−Bγ^ , Q0 ¼ e^0′e^0 and e^0 ¼
IN−1N 1′NIN1Nð Þ−11′NIN
h i
μ^ 2 represent the deviations of mean returns
from their cross-sectional average. Kan et al. (in press) derive the asymp-
totic distribution of under the misspeciﬁcation (0 b R^2 b 1).
ﬃﬃﬃ
T
p
ρ^2−ρ2
 eN 0;X∞
j¼∞
E ntntþj
h i0@ 1A
where nt ¼ 2 −utyt þ 1−ρ^2
 
vt
h i
Q^ 0 with ut ¼ e^ ′ Rt−μ^ 2ð Þ, vt ¼
e^ ′0 Rt−μ^ 2ð Þ, and yt ¼ 1−λ^ ′1 f t−μ^ 1ð Þ.
Finally, I conduct inference with a one-lag Newey and West (1987)
adjustment.14 I use returns (risk factors + T-bill rates) in the asset pricing tests.
Table 1
Summary statistics for new Keynesian structural shocks.
GE_A GE_B GE_G GE_I GE_L GE_PIE_BAR GETA_P GETA_R GETA_W
Panel A: Correlation matrix
GE_A 1.0000
GE_B −0.0069 1.0000
GE_G 0.5011 −0.1380 1.0000
GE_I −0.0165 0.0331 −0.1514 1.0000
GE_L 0.1894 −0.1026 0.2474 −0.0022 1.0000
GE_PIE_BAR −0.0727 0.3175 −0.1219 0.1525 0.0959 1.0000
GETA_P −0.0572 −0.3269 0.1783 −0.1582 0.1806 0.0805 1.0000
GETA_R 0.2019 0.2548 0.2065 0.1286 0.6432 −0.1233 −0.0280 1.0000
GETA_W 0.0742 −0.0678 −0.1688 −0.0790 0.0717 0.0872 −0.0666 −0.1714 1.0000
Panel B: Univariate summary statistics
Mean 0.0318 0.0237 0.0256 −0.0430 0.1281 0.0028 −0.0035 0.0154 0.0021
Std. dev. 0.4799 0.2667 0.5746 0.6454 1.7758 0.0387 0.1924 0.1718 0.2723
Skewness 0.1235 −0.2996 0.1400 −0.9405 0.6763 −0.1548 0.3183 0.9010 0.5380
Kurtosis 4.1766 4.2986 3.9886 6.5736 6.2203 3.9786 4.2074 8.7104 4.9531
Auto(1) 0.0310 −0.1760 −0.2390 −0.0520 0.3990 0.6140 −0.1850 0.1120 0.0100
Summary statistics for structural shocks from a new-Keynesian DSGE model from 1954:1 to 2011:1. The Auto(1) give the ﬁrst autocorrelation. Note: GE_A is the estimated tech-
nology shocks; GE_B is the estimated preference shocks; GE_G is the estimated government spending shocks; GE_I is the estimated shocks to investment technology; GE_L is the
estimated labor demand shocks; GE_PIE_BAR is the estimated shocks to the inﬂation target set by the Federal reserve(permanent monetary policy shocks); GETA_P is the estimated
price mark-up shocks; GETA_R is the estimated temporary monetary policy shocks; and GETA_W is the estimated wage mark-up shocks.
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4.1. Data
To estimate new-Keynesian factors, I use quarterly time-series of
real GDP, consumption, investment, real wages, hours worked, price
(GDP deﬂator), and the short-term interest rate of Smets and Wouters
(2006) from the ﬁrst quarter of 1954 to the ﬁrst quarter of 2011.15
Nominal variables are ﬁrst deﬂated by the GDP-deﬂator and aggregate
real variables are expressed in per capita terms. All variables except
for hours, inﬂation and the interest rate are linearly detrended. I esti-
mate De Graeve's model using the full sample data.
Monthly value-weighted portfolio returns on 25 portfolios sorted
by Campbell et al.'s (2008) failure probability measure and size, 25
portfolios sorted by momentum and size, 25 portfolios sorted by stan-
dardized unexpected earnings (SUE) and size, 25 portfolios sorted by
total accruals and size, and 25 portfolios sorted by net stock issues
and size are obtained from Long Chen and transformed into quarterly
series for the empirical asset pricing tests. This data span the period
from 1972Q1 to 2009Q2.
The quarterly Fama–French factors (RMRF, SMB, HML) are com-
puted using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth
French's website.164.2. Estimation of new-Keynesian factors
I estimate De Graeve's (2008) model with his DYNARE program
and updated data. I refer to his paper for the estimation details. Only
the details on the prior selections and monitoring convergence deserve
to be mentioned.
The Bayesian approach facilitates the incorporation of prior informa-
tion from other macro as well as micro studies. This prior distribution
describes the available information prior to observing the data used in
the estimation. The observed data are then used to update the prior,
via Bayes theorem, to the posterior distribution of the parameters.15 I thank De Graeve for sharing his DYNARE programs and data set. I closely follow
De Graeve (2008) to construct the data and verify it for the common sample period.
Refer to the data appendix of Smets and Wouters (2006) and De Graeve (2008) for
more details.
16 I thank French for making his data available on line (http://mba.tuck.dartmouth.
edu/pages/faculty/ken.french/data_library.html).Bayesian analysis is often criticized for its subjectivity bias from prior
selections.
For the estimation of new-Keynesian models, however, informa-
tive priors seem to be indispensable. Several researchers (e.g. An &
Schorfheide, 2005) criticize maximum likelihood estimation (MLE)
with “dilemma of absurd parameter estimates” when applying the
MLE to DSGEmodels and argue that Bayesianmethods often produce
more acceptable parameter estimates.
For the estimation of De Graeve (2008), I follow his selections of prior
distributions. But I experiment with several choices of non-informative
priors to minimize biases caused by the selection of prior distribution.
For example, with DYNARE, I can check whether posterior modes are
uniquely identiﬁable with given prior density and likelihood function.
I set the variance of prior density as large as possible if unique mode
is identiﬁed.
In the Bayesian analysis, monitoring the convergence of parameters
is critical since without it, we are not sure whether estimated parame-
ters can be considered as a valid sample from the posterior distribution.
Therefore, to ensure convergence, I do several checks. First, I simulate
samples from the new-Keynesian model at least 200,000 draws from
ﬁve different chains and after discarding 50% of them in each chain as
burn-in replications, I calculate the convergence diagnostics of Brooks
and Gelman (1998) offered in DYNARE package. I ﬁnd every parameter
converged with this statistics. When I also draw one long chain of
1,000,000 draws from each model with 500,000 as burn-in periods, I
obtain similar results.
After extensive checks, I ﬁnd that most of the parameter estimates
are qualitatively similar to those presented in De Graeve (2008),17 Here
I report the details on the estimated structural shocks (new-Keynesian
factors) absent from the tables of De Graeve (2008). Table 1 and Fig. 1
reports the sample statistics and patterns of estimated structural shocks
from De Graeve's model with updated data.4.3. Cross-sectional implications of new-Keynesian models
In this section, I examine the pricing performance of new-Keynesian
models over the period from 1972Q1 to 2009:Q2. The empirical litera-
ture has uncovered several anomalous patterns (e.g. Fama & French,
2008) in the relations between ﬁrm characteristics and stock returns
that can't be explained by Fama and French's (2008) three factors.17 Results are available upon request.
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Fig. 1. Estimated factor innovations from a new-Keynesian DSGE (1954:1–2011:1). This ﬁgure plots the quarterly time series of smoothed structural shocks estimated by the
new-Keynesian DSGE. Note: GE_A is the estimated technology shocks; GE_B is the estimated preference shocks; GE_G is the estimated government spending shocks; GE_I is the
estimated shocks to investment technology; GE_L is the estimated labor demand shocks; GE_PIE_BAR is the estimated shocks to the inﬂation target set by the Federal reserve
(permanent monetary policy shocks); GETA_P is the estimated price mark-up shocks; GETA_R is the estimated temporary monetary policy shocks; and GETA_W is the estimated
wage mark-up shocks. Shared areas indicate NBER business recessions.
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associated with net stock issues, accruals, and price momentum, the
ﬁnancial distress anomaly, and the post-earnings-announcement drift
anomaly (earnings momentum). I brieﬂy summarize the failure of the
Fama–French model on these puzzles as follows.
4.3.1. A summary of return anomalies
4.3.1.1. Price and earnings momentum. Chordia and Shivakumar (2006)
examine the relation between price and earnings momentums. From
time-series tests, theyﬁnd that the Fama–Frenchmodel produces a signif-
icant alpha for both momentums. Moreover the Fama–French model ex-
acerbates momentum; losers load more on SMB and HML than winners.
4.3.1.2. Distress anomaly. Campbell et al. (2008) ﬁnd that more dis-
tressed ﬁrms earn lower average returns than less distressed ﬁrms.
Controlling for risk with the Fama–French model exacerbates the
anomaly because more distressed ﬁrms appear riskier with higher
loadings on SMB and HML. The magnitude of the drift is particularly
larger for small ﬁrms.4.3.1.3. Net stock issues. Lyandres, Sun, and Zhang (2008) ﬁnd
that strong evidence of underperformance following initial public
offerings, seasoned equity offerings, and convertible debt offer-
ings. For example, from time-series asset pricing tests for the
seasoned equity offering portfolios, they ﬁnd that the equal-
weighted alpha from the Fama–French model is −0.39% per
month (t = −3.52), and the value-weighted alpha is similar in
magnitude.
4.3.1.4. Accruals. Wu, Zhang, and Zhang (2010) ﬁnd that accruals
are positively related to current returns and negatively related
to future returns. From time-series asset pricing tests for the
low-minus-high total accruals portfolio, they ﬁnd that the
equal-weighted alpha from the Fama–French model is 0.8% per
month (t = 5.8), and the value-weighted alpha is similar in
magnitude.
To understand how these patterns arise and their link to the
fundamental factors of the economy, several asset pricing models
are proposed based on economic models with production or credit
conditions. Particularly, many papers use the q-theory to explain
Table 2
Estimates and t-ratios of zero-beta rate and risk premia on 25 size-failure portfolios with T-bill rate and three Fama–French factors (1976Q1–2009Q2).
Panel A. The new Keynesian ICAPM
SF25 Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
Beta risk 1.74 1.13 −0.58 0 −0.43 −0.05 0.74 (0.27)
FM 10.94 1.45 −6.21 0 −6.43 −5.74
Shanken 3.46 1.18 −2.02 0 −2.1 −1.97
JW 3.86 1.3 −2.39 0 −2.54 −2.41
Misspe 2.77 1.07 −2.95 0 −2.91 −1.26
Covariance risk 1.74 −0.06 −4.75 0.96 −11.57 −30.07
FM 10.94 −3.12 −3.57 1.53 −5.87 −4.89
Shanken 3.46 −0.98 −1.12 0.48 −1.83 −1.53
JW 3.86 −1.36 −1.16 0.63 −2.3 −1.6
Misspe 2.77 −1.22 −1.23 0.3 −2.26 −1.14
Panel B. The Fama–French three factor model
SF25 Constant RMRF SMB HML R2 (S.E.)
Beta risk 3.81 −0.9 0.38 0.65 0.08 (0.14)
FM 10.46 −1.05 0.8 1.02
Shanken 10.3 −1.05 0.8 1.01
JW 10.02 −1.06 0.76 0.92
Misspe 7.49 −1.03 0.68 0.31
Covariance risk 3.81 −0.02 0.03 0.01
FM 10.46 −1.03 1.27 0.65
Shanken 10.3 −1.01 1.24 0.64
JW 10.02 −0.99 1.14 0.6
Misspe 7.49 −0.71 0.98 0.2
The table presents the estimation results of two asset pricing models (Panel A: the new-Keynesian ICAPM and Panel B: the Fama–French three factor model). These models are
estimated using the value-weighted returns on 25 portfolios sorted by Campbell et al.'s (2008) failure probability measure and size, T-bill rate, and the Fama–French three factors
in return forms (T-bill rates are added to each factor) from 1976Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed
models (FM), the Shanken (1992) and the Jagannathan and Wang (1998) t-ratio under correctly speciﬁed models that account for the EIV problem (Shanken and JW, respectively),
and their model misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West
correction with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Quarterly value-weighted returns on 25 size and failure probability measure portfolios are com-
puted using corresponding monthly returns obtained from Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
18 If I don't include the T-bill rate and the Fama–French factors as additional assets, I
often estimate 12% zero-beta rate in annual terms and negative market risk premia or
even negative HML premia. In asset pricing tests with the T-bill rate and the Fama–French
three factors, zero-beta rates becomes reasonable (annual 6%) and the estimated risk
premia remain positive in most cases. I report the results with sensible zero-beta rate
and risk premia.
19 I thank Raymond Kan for sharing his matlab programs to compute misspeciﬁcation-
robust statistics.
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motivate their empirical factors based on the ﬁrst-order condition of
ﬁrms, which relates three endogenous variables of ﬁrms: the optimal
investment rate, the expected future ﬁrmproﬁtability, and the expected
future stock return. However, Kogan and Papanikolaou (2012) criticize
this approach because this ﬁrst-order condition has no causal content,
and therefore offer no explanation about the economic causes of the re-
turn anomalies.
Kogan and Papanikolaou (in press-b) also propose a uniﬁed expla-
nation for several apparent anomalies in the cross-sectional relation
between average stock returns andﬁrmvaluation ratios, past investment,
proﬁtability, market beta, or idiosyncratic volatility. Using a calibrated
structural model, they argue that these characteristics are imperfect
proxies for the share of growth opportunities to ﬁrm value and that re-
turn differences among ﬁrms sorted on these characteristics are largely
driven by one factor related to investment technology shocks. However,
this result is not without controversy. For example, Garlappi and Song
(2012) ﬁnd only weak support for the existence of a signiﬁcant price
of risk for investment-speciﬁc shocks for the value and momentum
premiums.
In this paper, I add a new dimension to this literature. I argue that
an Intertemporal CAPM with new-Keynesian factors motivated from
new-Keynesian dynamic stochastic general equilibrium models
(DSGE) is important to understand these anomalies. Intuitively, new-
Keynesian models can be interpreted as an extension of these models
with short-term frictions and monetary policy actions. Surprisingly,
these factors have not received deserved attention in explaining the
cross-sectional asset pricing puzzles. For example, it seems natural to
investigate the role of these monetary factors because the actions of
the Fed seem to have a considerable impact on stock market returns.
Finally, new-Keynesianmodels as an extension of reduced form asset
pricing models based on real business cycle models (e.g. Chen et al.,2010) can provide more robust results with this general setting. In the
next section, I present the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factormodel in explaining
each puzzle and demonstrate how much the new-Keynesian factors can
improve on the Fama–French factors.
4.3.2. Financial distress
Table 2 presents the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factor model using quar-
terly value-weighted returns of the 25 portfolios sorted by Campbell
et al.'s (2008) failure probability measure and size. I also include the
T-bill rate and the Fama–French three factors (in return forms by adding
the T-bill rate to each factor) as additional test assets to obtain
reasonable zero-beta rate and the risk premia.18 I report estimates of
the risk premia in Panel A and the prices of covariance risk in Panel B
with Fama and MacBeth (1973) t-ratio under correctly speciﬁed
models, the Shanken (1992) and the Jagannathan and Wang (1998)
t-ratio under correctly speciﬁed models that account for the EIV prob-
lem and Kan et al.'s (in press) model misspeciﬁcation-robust t-ratios.
To show the overall usefulness of the model, I report the adjusted R2
with its standard error. Finally, I conduct every inference with a one-lag
Newey and West (1987) adjustment.19
Panel B in Table 2 shows that the Fama–French three factors clearly
fail to explain the returns of the 25 portfolios sorted by Campbell et al.'s
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Fig. 2. Fitted expected returns versus average realized returns for 25 portfolios sorted
by failure probability measure and size, T-bill, Fama–French three factors (1976Q1–
2009Q2). The plot shows realized average returns (in percent) on the vertical axis
and ﬁtted expected returns (in percent) on the horizontal axis. Two asset pricing
models (the new-Keynesian ICAPM and the Fama–French three factor model) are esti-
mated using the value-weighted returns on 25 portfolios sorted by Campbell et al.'s
(2008) failure probability measure and size. For each portfolio, the realized average re-
turn is the time-series average of the portfolio return and the ﬁtted expected return is
the ﬁtted value for the expected return from the corresponding model. The straight
line is the 45-degree line from the origin. The quarterly Fama–French factors (RMRF,
SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website.
Quarterly value-weighted returns on 25 size and failure probability measure portfolios
are computed using corresponding monthly returns obtained from Long Chen. Four
structural shocks are estimated from a new-Keynesian DSGE model; Preference is the
estimated preference shocks; Invest.Tech is the estimated shocks to investment tech-
nology; permanent monetary policy shock (Per.Mon) and temporary monetary policy
shock (Tem.Mon).
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zero and the estimated premium on the three factors is insigniﬁcant even
with the Fama and MacBeth (1973) t-ratio under correctly speciﬁed
models.
The new-Keynesian ICAPM factors improve dramatically on the
Fama–French model. In Panel A of Table 2, the adjusted R2 is 74%
and statistically signiﬁcant at 1% level. The estimated premia on the
preference shock and the temporarymonetary shock, and the permanent
monetary shock are statistically signiﬁcant with Shanken, Jagannathan
and Wang standard errors under correctly speciﬁed models. However,
once I use misspeciﬁcation-robust standard errors, only the preference
shocks and temporarymonetary policy shocks are statistically signiﬁcant
with t-ratio−2.95 and−2.91, respectively.
As discussed in Kan et al. (in press), only the price of covariance
risk can identify factors that improve the explanatory power of the
expected return. The price of covariance risk for preference shocks is
not statistically signiﬁcant with all t-statistics. However, the temporary
monetary factor maintains its signiﬁcance withmisspeciﬁcation-robust
t-statistics−2.26. Results for the prices of covariance risk imply that the
temporary monetary policy shocks have explanatory power for the
cross-section of expected returns for the test assets beyond any factor
included in the model. This indicates that the typical test results on
whether a factor is priced or not can lead to erroneous conclusions on
the usefulness of a factor.
Fig. 2 plots the realized versus predicted returns of the models
examined. The closer a portfolio lies on the 45-degree line, the better
the model can explain the returns of the portfolio. It can be seen from
the graph that the multi-factor model with new-Keynesian factors
explains the ﬁnancial distress premium much better than the Fama–
French three-factor model.
4.3.3. Momentum
Table 3 presents the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factor model using
quarterly value-weighted returns of the 25 portfolios sorted by prior
returns and size. As before I include the T-bill rate and the Fama–French
three as additional test assets to obtain reasonable zero-beta rate and the
risk premia. I report estimates of the risk premia in Panel A and the prices
of covariance risk in Panel B with Fama and MacBeth (1973) t-ratio, the
Shanken (1992) and the Jagannathan and Wang (1998) t-ratio and Kan
et al.'s (in press) model misspeciﬁcation-robust t-ratios. Finally, I report
the adjusted R2 with its standard error. As before I conduct every infer-
ence with a one-lag Newey and West (1987) adjustment.
The results reported in Table 3 and plotted in Fig. 3 are almost
same with the results in Table 2 and Fig. 2. Panel B in Table 3 shows
that the Fama–French three factors clearly fail to explain the returns
of the 25 portfolios sorted by prior returns and size. The adjusted R2
is practically zero and the estimated premiums on the three factors
are insigniﬁcant even with the wrong negative sign.
The new-Keynesian ICAPM factors improve dramatically on the
Fama–French model. The adjusted R2 is 72% and statistically signiﬁ-
cant at 1% level. The estimated premia and the price of covariance
risk on the temporary monetary shock are statistically signiﬁcant with
misspeciﬁcation-robust t-statistics−1.97 and−2.26, respectively. Fig. 3
also indicates that the multi-factor model with new-Keynesian factors
explains the momentum premium much better than the Fama–French
three-factor model.
4.3.4. Earnings momentum
Table 4 presents the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factor model using
quarterly value-weighted returns of the 25 portfolios sorted by stan-
dardized unexpected earnings and size. Again I include the T-bill rate
and the Fama–French three as additional test assets and report esti-
mates of the risk premia in Panel A and the prices of covariance risk in
Panel B with Fama and MacBeth (1973) t-ratio, the Shanken (1992)and the Jagannathan and Wang (1998) t-ratio and Kan et al.'s (in
press) model misspeciﬁcation-robust t-ratios. And I report the adjusted
R2 with its standard error as usual. Finally, I use a one-lag Newey and
West (1987) adjustment.
Panel B in Table 4 again shows that the Fama–French three factors
clearly fail to explain the returns of the 25 portfolios sorted by SUE
and size. The adjusted R2 is again practically zero and the estimated
premiums on the three factors are insigniﬁcant with any t-statistics.
The new-Keynesian ICAPM factors seem to improve on the Fama–
French model. In Panel A of Table 4, the adjusted R2 is 48% and statis-
tically signiﬁcant at 1% level while Fig. 4 does not seem to showmuch
Table 3
Estimates and t-ratios of zero-beta rate and risk premia on 25 size-momentum portfolios with T-bill rate and three Fama–French Factors (1972Q1–2009Q2).
Panel A. New Keynesian ICAPM
SM25 Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
Beta risk 2.13 0.99 −0.5 0.21 −0.42 −0.02 0.72 (0.28)
FM 10.35 1.25 −3.45 0.74 −4.45 −1.29
Shanken 3.7 1.08 −1.25 0.27 −1.61 −0.48
JW 2.44 1.01 −1.26 0.26 −1.68 −0.48
Misspe 2.07 0.97 −1.21 0.18 −1.97 −0.42
Covariance risk 2.13 −0.07 −3.87 1.46 −10.82 −8.61
FM 10.35 −3.47 −1.96 2.02 −4.63 −1.06
Shanken 3.7 −1.23 −0.7 0.72 −1.64 −0.38
JW 2.44 −1.36 −0.73 0.65 −1.87 −0.41
Misspe 2.07 −1.62 −0.67 0.53 −2.26 −0.43
Panel B. Fama–French three factor model
SM25 Constant RMRF SMB HML R2 (S.E.)
Beta risk 2.94 −0.4 0.36 −0.04 0.03 (0.08)
FM 8.96 −0.46 0.68 −0.06
Shanken 8.92 −0.46 0.68 −0.06
JW 8.31 −0.47 0.69 −0.06
Misspe 6.1 −0.48 0.56 −0.03
Covariance risk 2.94 −0.01 0.02 0
FM 8.96 −0.74 0.94 −0.23
Shanken 8.92 −0.74 0.93 −0.23
JW 8.31 −0.73 0.91 −0.21
Misspe 6.1 −0.51 0.68 −0.11
The table presents the estimation results of two asset pricing models (Panel A: the new-Keynesian ICAPM and Panel B: the Fama–French three factor model). These models are
estimated using the value-weighted returns on 25 portfolios sorted by momentum and size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are
added to each factor) from 1972Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken
(1992) and the Jagannathan and Wang (1998) t-ratio under correctly speciﬁed models that account for the EIV problem (Shanken and JW, respectively), and their model
misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West correction
with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Quarterly value-weighted returns on 25 size and momentum portfolios are computed
using corresponding monthly returns obtained from Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
96 S. Cho / International Review of Financial Analysis 29 (2013) 87–106difference between the twomodels. The estimated premia on the per-
manent monetary shocks is statistically signiﬁcant with Shanken,
Jagannathan andWang standard errors under correctly speciﬁedmodels.
However, with misspeciﬁcation-robust standard errors, the permanent
monetary policy shocks lose its statistical signiﬁcance. However, as
explained before only the price of covariance risk can identify factors
that improve the explanatory power of the expected return. The price
of covariance risk for the permanent monetary policy shocks is at
least marginally statistically signiﬁcant with misspeciﬁcation-robust
t-statistics−1.89.4.3.5. Total accruals
Table 5 presents the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factor model using
quarterly value-weighted returns of the 25 portfolios sorted by total
accruals and size. Again I include the T-bill rate and the Fama–French
three factors as additional test assets and report estimates of the risk
premia in Panel A and the prices of covariance risk in Panel B with
Fama and MacBeth (1973) t-ratio, the Shanken (1992) and the
Jagannathan and Wang (1998) t-ratio and Kan et al.'s (in press)
model misspeciﬁcation-robust t-ratios. And I report the adjusted R2
with its standard error as usual. Finally, I use a one-lag Newey and West
(1987) adjustment.
The results reported in Table 5 and plotted in Fig. 5 show that the
Fama–French three factors can capture the value-weighted returns of the
25 portfolios sorted by SUE and size comparable to the new-Keynesian
model. The adjusted R2s are 0.68 for the new-Keynesian model and 0.65
for the Fama–French model with statistical signiﬁcance. In Panel A of
Table 5, the estimated premia on the permanent monetary shocks is sta-
tistically signiﬁcant at 1%with Shanken, Jagannathan andWang standard
errors under correctly speciﬁed models, but it is marginally signiﬁcantwith misspeciﬁcation-robust t-statistics −1.88. However, the price of
covariance risk for the permanent monetary policy shocks is not
statistically signiﬁcant with misspeciﬁcation-robust t-statistics−1.65. In
Panel B of Table 5, the estimated premia and the price of covariance risk
on the HML factor are statistically signiﬁcant with misspeciﬁcation-
robust t-statistics 2.3 and 2.45 respectively.
To further investigate the relative performance of asset pricing
factors in these models, I combine all factors and re-estimate the
risk premia and the price of covariance risk jointly. Table 6 presents
the estimation results of the new-Keynesian ICAPM augmented with
two Fama–French factors (the SMB and HML factors). In short, the risk
premia and the price of covariance risk of the permanentmonetary pol-
icy shocks are statistically signiﬁcant with misspeciﬁcation-robust
t-statistics while the price of covariance risk for the HML factor loses
its statistical signiﬁcance. This evidence seem to indicate that only the
permanent monetary shocks provide an independent explanatory
power in the cross-section of expected return of portfolios sorted by
total accruals and size.4.3.6. Net stock issues
Table 7 presents the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factor model using
quarterly value-weighted returns of the 25 portfolios sorted by net
stock issues and size. As before I include the T-bill rate and the
Fama–French three as additional test assets and report estimates of
the risk premia in Panel A and the prices of covariance risk in Panel
B with Fama and MacBeth (1973) t-ratio, the Shanken (1992) and
the Jagannathan and Wang (1998) t-ratio and Kan et al.'s (in press)
model misspeciﬁcation-robust t-ratios. And I report the adjusted R2
with its standard error as usual. Finally, I use a one-lag Newey and
West (1987) adjustment.
20 Both papers estimate a break date of 1984 independently using different econo-
metric methods.
21 This conclusion is not without controversy. For example, Stock and Watson (2003)
argue that improved monetary policy accounted for only a small fraction of the reduc-
tion in the variance of output growth in the post-Volcker period.
22 I thank an anonymous referee for suggesting the analysis in the section.
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Fig. 3. Fitted expected returns versus average realized returns for 25 portfolios sorted
by prior returns and size, T-bill, Fama–French three factors (1972Q1–2009Q2). The
plot shows realized average returns (in percent) on the vertical axis and ﬁtted
expected returns (in percent) on the horizontal axis. Two asset pricing models (the
new-Keynesian ICAPM and the Fama–French three factor model) are estimated using
the value-weighted returns on 25 portfolios sorted by prior returns and size. For
each portfolio, the realized average return is the time-series average of the portfolio re-
turn and the ﬁtted expected return is the ﬁtted value for the expected return from the
corresponding model. The straight line is the 45-degree line from the origin. The quar-
terly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6
portfolios formed on Size and Book-to-Market and market excess returns, T-bill rates
from Kenneth French's website. Quarterly value-weighted returns on 25 size and mo-
mentum portfolios are computed using corresponding monthly returns obtained from
Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model;
Preference is the estimated preference shocks; Invest.Tech is the estimated shocks to
investment technology; permanent monetary policy shock (Per.Mon) and temporary
monetary policy shock (Tem.Mon).
97S. Cho / International Review of Financial Analysis 29 (2013) 87–106The results reported in Table 7 and plotted in Fig. 6 are almost
similar with the results in Table 5 and Fig. 5. The Fama–French three fac-
tors can capture the value-weighted returns of the 25 portfolios sorted by
net stock issues and size comparable to the new-Keynesianmodel. As be-
fore, the estimated premia and the price of covariance risk on the HML
factor are statistically signiﬁcant with misspeciﬁcation-robust t-statistics
while the price of covariance risk for the temporary monetary policy
shocks shows weak statistical signiﬁcance with misspeciﬁcation-robust
t-statistics−1.65. With the Shanken t-statistics, the price of covari-
ance risk for investment technology shocks is statistically signiﬁcant.
This result is entirely spurious because it becomes insigniﬁcant with
Jagannathan and Wang and misspeciﬁcation-robust t-statistics. Thisevidence again issues a warning on the usual practice of reporting
only the Shanken t-statistics in the empirical asset pricing literature.
As before, to further investigate the relative performance of asset
pricing factors in these models, I combine all factors and re-estimate
the risk premia and the price of covariance risk. Table 8 presents the
estimation results of the new-Keynesian ICAPM augmented with two
Fama–French factors (the SMB and HML factors). In short, the risk
premia and the price of covariance risk of the temporary monetary
policy shocks are statistically signiﬁcant with misspeciﬁcation-robust
t-statistics while the price of covariance risk for the HML factor loses
its statistical signiﬁcance. Only the temporary monetary shocks seem
to provide an independent explanatory power in the cross-section of
expected return of portfolios sorted by net stock issues and size.
Finally, Maio and Santa-Clara (2012) argue that the ICAPM imposes
two conditions; ﬁrst if a state variable forecasts positive (negative)
changes in investment opportunities in time-series regressions, its inno-
vation should earn a positive (negative) risk price in the cross-sectional
test of the respectivemultifactor model. Second, themarket (covariance)
price of risk estimated from the cross-sectional tests must be economi-
cally plausible as an estimate of the coefﬁcient of relative risk aversion
(RRA). In all of the tables, these two monetary factors seem to have
theoretically-consistent negative risk prices because higher interest
rates from monetary tightening forecast negative changes in invest-
ment opportunities as described carefully by Maio and Santa-Clara
(2012). Moreover, by including the T-bill rate and the Fama–French
factors as additional assets, themarket prices of risk for themarket port-
folio remains positive in almost all cases. Therefore the ICAPM with
new-Keynesian factors used in this study seems to satisfy Maio and
Santa-Clara's (2012) consistency conditions.4.3.7. Robustness check
The great moderation, ﬁrst documented by Kim and Nelson
(1999) and McConnell and Perez-Quiros (2000), is characterized as
a sharp reduction in the variance of output growth from the pre-84
period to the post-84 period in the US.20 One prominent explanation
for this phenomenon is that monetary policy became more “hawk-
ish” with the ascent of Paul Volcker as Federal Reserve chairman
(e.g. Clarida, Gali, & Gertler, 2000). This view emphasizes that U.S.
monetary policy in the pre-Volcker years was highly accommodative
to inﬂation, thereby leaving the U.S. economy subject to self-fulﬁlling
expectation-driven ﬂuctuations. However, since Volcker adopted a pro-
active stance toward controlling inﬂation, the Fed's rapid response to
the sharp contraction in the growth rate of output and its commitment
to low trend inﬂation has been able to stabilize inﬂationary expecta-
tions and remove the source of economic instability (e.g. Coibion &
Gorodnichenko, 2011). Particularly, the Fed systematically raised real
as well as nominal short term interest rates in response to higher
expected inﬂation.21
The possible regime changes in macroeconomic volatility and
monetary policy could be inﬂuential. For instance, the credibility of
monetary policy is important because long-term inﬂation expecta-
tions are anchored by private sector perceptions of the central bank
inﬂation target. If monetary policy becomes more credible and stabi-
lizing after the Volcker regime, the effect of monetary policy could be
different across different monetary policy regimes. Contributing further
to the literature, I examine whether the impact of new-Keynesian
factors differs across monetary policy regimes. Following the literature,
I choose a break date of 1984 and examine asset pricing implications of
new-Keynesian models for two sub periods.22
23 New-Keynesian models such as De Graeve's model also include the q-theory as one
of equilibrium conditions.
Table 4
Estimates and t-ratios of zero-beta rate and risk premia on 25 size and standardized unexpected earnings (SUE) with T-bill rate and three Fama–French factors (1972Q1–2009Q2).
Panel A. New Keynesian ICAPM
SSUE25 Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
Beta risk 1.07 1.17 0.28 −0.91 0.08 −0.11 0.48 (0.2)
FM 7.8 1.58 3.9 −4.88 1.18 −9.53
Shanken 2.21 1.39 1.16 −1.44 0.34 −2.83
JW 1.83 1.32 1.21 −1.25 0.35 −2.95
Misspe 1.11 1.03 0.49 −0.78 0.26 −1.48
Covariance risk 1.07 −0.02 8.53 −1.62 −2.54 −72.87
FM 7.8 −1.25 9.27 −3.75 −1.24 −11.87
Shanken 2.21 −0.35 2.57 −1.06 −0.35 −3.24
JW 1.83 −0.37 2.32 −0.86 −0.35 −3.37
Misspe 1.11 −0.26 1.34 −0.62 −0.32 −1.89
Panel B. Fama–French three factor model
SSUE25 Constant RMRF SMB HML R2 (S.E.)
Beta risk 1.8 1.09 0.67 0.21 0.12 (0.11)
FM 17.34 1.48 1.4 0.42
Shanken 17.1 1.48 1.39 0.42
JW 15.55 1.46 1.49 0.4
Misspe 5.61 1.36 1.32 0.18
Covariance risk 1.8 0.01 0.01 0.02
FM 17.34 1.27 0.84 1.02
Shanken 17.1 1.24 0.82 1
JW 15.55 1.07 0.84 0.92
Misspe 5.61 0.68 0.65 0.39
The table presents the estimation results of two asset pricing models (Panel A: the new-Keynesian ICAPM and Panel B: the Fama–French three factor model). These models are
estimated using the value-weighted returns on 25 portfolios sorted by SUE and size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are added to
each factor) from 1972Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken (1992)
and the Jagannathan and Wang (1998) t-ratio under correctly speciﬁed models that account for the EIV problem (Shanken and JW, respectively), and their model
misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West
correction with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size
and Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Quarterly value-weighted returns on 25 size and SUE portfolios are computed using
corresponding monthly returns obtained from Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
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lies for pre-84 and post-84 periods. The results over the accommodative
monetary policy regime, Q1/1972–Q4/1983 in Table 9 aremuchweaker
than the results for the full sample. None of the prices or risk is statisti-
cally signiﬁcant, whereas the results of Table 10 show that the signs and
statistical signiﬁcance of estimated prices of risks are largely consistent
in the post-Volcker period with the results for the full sample.
This empirical fact suggests that new-Keynesian factors are priced as
systematic asset pricing factors only in the credible monetary policy re-
gime while the exact nature of this phenomenon is not yet understood.
Perhaps, new-Keynesian models are more useful tools to understand
the economy and stock markets in post-Volcker period. Alternatively in-
vestors have been able to interpret the Fed's actions better and respond
more systematically to unexpectedmonetary policy shocks only after the
Fed's action became more credible and stabilizing. I defer the examina-
tion of this potentially important issue to future studies.
4.3.8. Economic interpretation
The results with robust statistical tools show that the new-Keynesian
ICAPM explains the average returns of portfolios formed on ﬁnancial
distress, price and earnings momentums with statistically signiﬁcant
adjusted R2. Particularly, the temporary monetary policy factor explains
the distress and price momentum premia, and the permanent monetary
policy factor captures the anomalous returns on portfolios formed on
earnings momentum. However, new-Keynesian factors have a limited
success in driving out the anomalies related to net stock issues and
accruals.
To understand the empirical resultsmore clearly, I explain common-
alities across ﬁve return anomalies ﬁrst based on investment based
asset pricing models and then empirical results from other models
with macroeconomic factors. Finally I interpret the empirical results
and suggest possible extensions of the new-Keynesian models.4.3.8.1. Investment-based models. Recently many papers use reduced
form asset pricing models based on the q-theory to explain the
cross-sectional pattern in returns. These models may have limited
success in explaining the economic causes of the return anomalies
(Kogan & Papanikolaou, 2012). Nonetheless, they provide an intuitive
and convenient framework to classify anomalies. As explained in the
previous section,monetary policy actions can have important effects on
investment because of investment theory under capital market imper-
fections and the relation between Tobin's Q and monetary policy.23
Intuitively the q-theory of investment implies that ﬁrms will in-
vest more when their proﬁtability is high and the cost of capital is
low. This intuition provides two hypotheses; (1) controlling for in-
vestment, proﬁtability should be positively correlated with expected
returns (e.g. Chen et al. (2010)) and (2) controlling for proﬁtability,
investment should be negatively correlated with expected returns
(e.g. Lyandres et al., 2008; Wu et al., 2010).
First, the positive proﬁtability–return relation (hypothesis 1) seems
to drive the earnings and price momentums and the distress anomaly.
Intuitively, ﬁrms that have recently experienced positive earnings sur-
prises are more proﬁtable than ﬁrms that have recently experienced
negative earnings surprises (earnings momentum). Further, price mo-
mentum is highly correlated with earnings momentum (Chordia and
Shivakumar (2006)). Firms that have experienced large, positive earn-
ings surprises are likely to experience stock price increases, whereas
ﬁrms that fall below earnings expectations are likely to experience
stock price decreases. Finally, less distressed ﬁrms are more proﬁtable
and should earn higher average returns, even though they are less
levered, whereas more distressed ﬁrms are less proﬁtable and should
earn lower average returns, even though they are more levered. Chen
25 De Graeve's (2008) new-Keynesian model is particularly successful in capturing
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Fig. 4. Fitted expected returns versus average realized returns for 25 portfolios sorted
by SUE and size, T-bill, Fama–French three factors (1972Q1–2009Q2). The plot shows
realized average returns (in percent) on the vertical axis and ﬁtted expected returns
(in percent) on the horizontal axis. Two asset pricing models (the new-Keynesian ICAPM
and the Fama–French three factor model) are estimated using the value-weighted returns
on 25 portfolios sorted by standardized unexpected earnings (SUE) and size. For each port-
folio, the realized average return is the time-series average of the portfolio return and the
ﬁtted expected return is the ﬁtted value for the expected return from the corresponding
model. The straight line is the 45-degree line from the origin. The quarterly Fama–French
factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on
Size and Book-to-Market and market excess returns, T-bill rates from Kenneth French's
website. Quarterly value-weighted returns on 25 size and SUE portfolios are computed
using corresponding monthly returns obtained from Long Chen. Four structural shocks
are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent mone-
tary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
99S. Cho / International Review of Financial Analysis 29 (2013) 87–106et al. (2010) show that their proﬁtability factor (returns-on-assets) sub-
stantially reduce the mispricing of these portfolios.
Second, the negative investment–return relation (hypothesis 2)
drives the negative relations of average returns with accruals and net
stock issues.24 Lyandres et al. (2008) argue that the balance-sheet con-
straint of ﬁrms requires that the uses of fundsmust equal the sources of
funds, meaning that issuers should invest more and earn lower average
returns than matching non-issuers. Wu et al. (2010), interpreting24 Behavioral ﬁnance models also provide a hypothesis on why these two anomalies
are closely related. For example, large positive accruals tend to occur during periods of
equity issuance. The typical hypothesis is that substantial earnings “management” via
“discretionary” accruals occurs around equity issuance, because managers then have
unusually strong incentives to inﬂuence their reported ﬁnancial performance.accruals asworking capital investment, argue that high accrualﬁrms in-
vest more given expected cash ﬂows than low accrual ﬁrms. These pa-
pers show that adding the investment factor into the Fama–French
model substantially reduces the magnitude of these anomalies.
4.3.8.2. Asset pricingmodelswithmacroeconomic risk. Several asset pricing
models have been proposed to explain price and earnings momentums,
and partly the distress anomaly. These models explain these anomalies
based on short-term business cycle variations or disruptions in ﬁnancial
markets. Naturally, monetary policy actions have important effects on
these variables through both interest rate and credit channels.
First, Liu and Zhang (2008) argue that a factor based on the
growth rate of industrial production, as a priced risk, explains more
than half of momentum proﬁts. They ﬁnd that the winner group ap-
pears riskier than the loser group because winners have temporarily
higher loadings than losers on the growth rate of industrial produc-
tion. Chordia and Shivakumar (2006) also show that the price mo-
mentum and the earnings momentum are signiﬁcantly related to
future macroeconomic activities, including growth in GDP, industrial
production, consumption, labor income, inﬂation and T-bill returns
even after controlling for the Fama–French factors.
Second, Tobias, Etula, and Muir (in press) propose an asset pricing
model where a stochastic discount factor (SDF) is modeled as the mar-
ginal value of wealth of ﬁnancial intermediaries (sophisticated frequent
traders), proxied by the leverage of security broker-dealers, which they
interpret as funding constraint. Intuitively, as funding constraints tighten
(negative shocks to leverage or worsening credit conditions), balance
sheet capacity falls and intermediaries are forced to deleverage by selling
assets at ﬁre sale prices. Theyﬁnd that this leverage or funding constraint
factor explains the momentum proﬁts.
Finally, Avramov et al. (2012) ﬁnd that strategies based on price
momentum, earnings momentum, and credit risk derive their proﬁt-
ability from taking short positions in high credit risk ﬁrms that experi-
ence deteriorating credit conditions, without any formal cross-section
tests. In a related study, Mahajan et al. (2012) ﬁnd that winners tend
to have relatively higher risk and expected returns in worsening aggre-
gate default conditions due to lower recovery.
4.3.8.3. Digesting empirical results. One economic rationale of the
importance of new-Keynesian factors to price and earnings momen-
tums, and distress anomaly can be offered with the capital market im-
perfections story. Under capital market imperfections, higher credit
risk will be reﬂected as a higher external ﬁnance premia, when the
asymmetric information problems become severe between lenders
and borrowers. For example, during a ﬂight-to-quality episode external
ﬁnancing becomes harder for lower quality borrowers. Banks faced
with tightened balance sheets will ask bigger externalﬁnance premia.25
When credit markets are tight, unanticipated monetary easing re-
duces the external ﬁnance premium. The credit channel mechanism
of monetary policy describes the theory that a central bank's policy
changes affect the amount of credit that banks issue to ﬁrms and con-
sumers for purchases, which in turn affects the real economy and
return-risk characteristics of ﬁrms. Moreover, as funding constraints
tighten, ﬁnancial intermediaries may be forced to deleverage by sell-
ing assets at ﬁre sale prices. During this uncertain period (deteriorating
credit conditions), however, easier monetary policy can generate much
needed liquidity within the ﬁnancial system, correspondingly changing
the credit conditions. Bernanke and Gertler (1989) and Kiyotaki andthis aspect of capital market imperfections. De Graeve ﬁnds that posterior odds analy-
sis favors his model over a popular speciﬁcation of Smets and Wouters (2003) because
of the endogenous mechanism to estimate the external ﬁnance premia. And his mea-
sure of the external ﬁnance premium is closely related to readily available qualitative
proxies of the premium such as credit standards (Lown and Morgan (2006)), and his
model performs better than the Smets and Wouters model from Bayesian hypothesis
tests.
Table 5
Estimates and t-ratios of zero-beta rate and risk premia on 25 size and total accruals with T-bill rate and three Fama–French Factors (1972Q1–2009Q2).
Panel A. New Keynesian ICAPM
SNSTA25 Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
Beta risk 1.58 1.4 0 −0.04 −0.11 −0.03 0.68 (0.28)
FM 8.35 1.87 0.02 −0.27 −1.52 −3.28
Shanken 5.44 1.81 0.02 −0.19 −1.01 −2.22
JW 4.58 1.81 0.01 −0.17 −1.15 −2.55
Misspe 3.29 1.74 0.01 −0.15 −1.04 −1.88
Covariance risk 1.58 −0.02 2.48 0.34 −5.16 −25.52
FM 8.35 −1.34 1.86 1.01 −2.51 −3.91
Shanken 5.44 −0.87 1.2 0.66 −1.62 −2.5
JW 4.58 −0.92 0.94 0.59 −1.71 −2.23
Misspe 3.29 −0.87 0.8 0.49 −1.71 −1.65
Panel B. Fama–French three factor model
SNSTA25 Constant RMRF SMB HML R2 (S.E.)
Beta risk 1.62 1.41 0.28 1.37 0.65 (0.24)
FM 15.05 1.89 0.57 2.58
Shanken 14.22 1.88 0.56 2.57
JW 13.1 1.9 0.6 2.4
Misspe 12.11 1.84 0.6 2.3
Covariance risk 1.62 0.03 −0.01 0.05
FM 15.05 3 −0.36 3.53
Shanken 14.22 2.76 −0.34 3.22
JW 13.1 2.16 −0.34 2.68
Misspe 12.11 2.02 −0.33 2.45
The table presents the estimation results of two asset pricing models (Panel A: the new-Keynesian ICAPM and Panel B: the Fama–French three factor model). These models are
estimated using the value-weighted returns on 25 portfolios sorted by total accruals and size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are
added to each factor) from 1972Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken
(1992) and the Jagannathan and Wang (1998) t-ratio under correctly speciﬁed models that account for the EIV problem (Shanken and JW, respectively), and their model
misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West correction
with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Quarterly value-weighted returns on 25 size and total accruals portfolios are computed
using corresponding monthly returns obtained from Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
100 S. Cho / International Review of Financial Analysis 29 (2013) 87–106Moore (1997) predict that changing credit market conditions can have
very different effects on ﬁrms' risks and expected returns.26
In summary, new-Keynesian factors seem to explain the return
anomalies closely related to short-term proﬁtability and ﬁnancial con-
straints. For example, momentum proﬁtability seems to be large in the
interaction between high levered and risky cash ﬂow ﬁrms. Firms with
high credit risk and risky cashﬂoware potentiallymore sensitive tomon-
etary policy shocks through credit channels. However, new-Keynesian
factors have a limited success in driving out the anomalies related to in-
vestment factors (hypothesis 2, related to net stock issues and accruals).
Recently, in a response to Garlappi and Song's (2012) doubt on the
validity for investment-speciﬁc shocks, Li (2012) argues that by in-
cluding investment commitment (or investment irreversibility) into
standard real business cycle models with the investment technology
shocks, the value and momentum premiums can be simultaneously
explained. Because the value premium is often related to investment
factors, an extension of De Graeve's model with the investment commit-
ment could be helpful to better identify the role of investment factors.5. Conclusion
While the Fama and French's (1993) three factors can explain the
average return variations across portfolios formed on many different
characteristics, there are patterns in average stock returns that can't
be explained by the model. Fama and French (2008) ﬁnd that the
anomalous returns associated with net stock issues, accruals, and mo-
mentum are pervasive in all size groups in cross-section regressions.
The ﬁnancial distress anomaly documented in Campbell et al. (2008)
and the post-earnings-announcement drift anomaly or earnings26 Refer to Appendix B for more detailed explanations on credit channels of monetary
policy actions.momentum, ﬁrst documented by Ball and Brown (1968) pose as an ad-
ditional challenge to the Fama–French model.
In this paper, I present the estimation results of the new-Keynesian
ICAPM and the Fama and French (1993) three-factormodel in explaining
each puzzle and demonstrate how much the new-Keynesian factors can
improve on the Fama–French factors. To ensure robust and valid infer-
ence under the misspeciﬁcation, I use misspeciﬁcation-robust standard
errors in the second pass cross-sectional regression for estimates of
the risk premia or the prices of covariance risk proposed by Kan et al.
(in press).
The results with these robust statistical tools show that the
new-Keynesian ICAPM explains the average returns of portfolios
formed on ﬁnancial distress, momentum, and SUE with statistically
signiﬁcant adjusted R2. Furthermore, I ﬁnd that other anomalies can
be at least partially explained by these new-Keynesian factors. Partic-
ularly, I ﬁnd that the temporary monetary policy factor explains the
distress and momentum premia, and the permanent monetary policy
factor captures the anomalous returns on portfolios formed on SUE
and total accruals. Other factors have limited success in explaining
the anomalies with misspeciﬁcation-robust standard errors. While the
proposed new multi-factors model has a limited success in driving out
some of the anomalies, the results with new-Keynesian factors looks
sufﬁciently encouraging to warrant further empirical investigation. At
a minimum, the evidence shows that the new-Keynesian factor model
is possible to shed new light on understanding the puzzling risk premia
in stock markets.
The present study uses a reasonable approximation to the economy,
but several reﬁnements can be done in the future studies. First, the cur-
rent study uses exogenous pricing kernel to investigate risk premia since
it uses a new-Keynesian model mainly to obtain reasonable structural
shocks. It would be interesting to see how more consistent pricing ker-
nels using either Campbell and Cochrane (1999) type conditionalmodels
or heteroskedasticity based models could explain return anomalies.
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Fig. 5. Fitted expected returns versus average realized returns for 25 portfolios sorted
by total accruals and size, T-bill, Fama–French three factors (1972Q1–2009Q2). The
plot shows realized average returns (in percent) on the vertical axis and ﬁtted
expected returns (in percent) on the horizontal axis. Two asset pricing models (the
new-Keynesian ICAPM and the Fama–French three factor model) are estimated using the
value-weighted returns on 25 portfolios sorted by total accruals and size. For each portfolio,
the realized average return is the time-series average of the portfolio return and the ﬁtted
expected return is the ﬁtted value for the expected return from the corresponding model.
The straight line is the 45-degree line from the origin. The quarterly Fama–French factors
(RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size
and Book-to-Market andmarket excess returns, T-bill rates fromKenneth French's website.
Quarterly value-weighted returns on 25 size and total accruals portfolios are computed
using corresponding monthly returns obtained from Long Chen. Four structural shocks
are estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanent mone-
tary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
101S. Cho / International Review of Financial Analysis 29 (2013) 87–106Second, to better understand net stock issue and accruals anomalies, it
seems worthwhile to extend De Graeve's model with investment com-
mitment (Li, 2012). Finally, Bekaert et al. (2005) extend the simpler
three-equation new-Keynesian model with latent factors from the
term structure. This extension of new-Keynesian models could be valu-
able for appropriate inferences since term structure information links
the long-term and short-term interest rates and that link is regarded as
a crucial channel for gauging the real effects of monetary policy.27 Most of the equations are directly adapted from Smets and Wouters (2005) except
for capital market imperfection mechanisms. For detailed review of microfoundation of
these models, see De Graeve (2008).Appendix A. New Keynesian DSGE models
A simple three-equation new-Keynesian model (e.g. Cho & Moreno,
2006) has been a working-horse model in monetary economicsliterature until recently. But this model assumes frictionless capital mar-
kets, and often cannot explain persistent macro data. The seminal paper
by Bernanke and Gertler (1989) and a number of subsequent calibration
studies document how relaxing this perfect capital market assumption
can generate additional features observed in macroeconomic data.
A series of papers proposed by Smets and Wouters (2003) incor-
porate a number of additional frictions to capture this persistence in
the macro-economic data and they also add an exogenous mecha-
nism to impose capital market imperfections. Their new-Keynesian
models have become a standard approach in monetary policy literature
since they can explain many stylized facts in monetary economics. This
model contains three agents; Households consume, work, set wages,
and invest; ﬁrms hire labor and capital, produce goods and set the
prices of those goods; and the central bank sets the short-term interest
rate in response to the deviation of inﬂation from the inﬂation target
and output gap. The model accommodates both real and nominal
frictions such as monopolistic competition in goods and labor markets
with sticky nominal prices and wages, partial indexation of prices and
wages, costs of adjustment in capital accumulation, external habit for-
mation and variable capital utilization and ﬁxed costs.
First, households' maximization provides the aggregate consump-
tion equation and wage equation.27 In addition to the external habit
speciﬁcation as in Cho and Moreno (2006), households have differen-
tiated labor characteristics and some monopoly power over wages,
which introduce sticky nominal wages in the sense of Calvo (1983).
Households act as price-setters in the labor market and partial index-
ation of the wages is allowed. “Hat” means the steady state value.
The aggregate consumption (C^ t) in this model is determined by:
C^ t ¼
h
1þ h C^ t−1 þ
h
1þ hEtC^ tþ1 þ
σ c−1
1þ λwð Þ 1þ hð Þσ c
L^t−Et L^tþ1
 
− 1−hð Þ
1þ hð Þσ c
R^t þ
1−hð Þ
1þ hð Þσ c
ε^Bt−Et ε^
B
tþ1
  ðA1Þ
where ε^Bt is interpreted as preference shock and follows a ﬁrst-order
autoregressive process with an i.i.d. normal error term; L^t stands for
the labor supply included as the non-separability of the utility func-
tion of labor and consumption; R^t R^
n
t−Et π^ tþ1
 
is the ex-ante real in-
terest rate, where R^nt is the nominal interest rate and π^ tþ1 is the
inﬂation rate; Finally, Et indicates conditional expectation given infor-
mation up to time t.
Households set their wages with the following Calvo (1983) type
staggered wage-setting scheme proposed by Christopher, Henderson,
and Levin (2000). In thismodel, the realwagew^t is a function of expected
and past real wages and the expected, current and past inﬂation rates
(π^ t).
w^t ¼
β
1þ β Etw^tþ1 þ
1
1þ β w^t−1 þ
β
1þ β Et π^ tþ1−π t
 
−1þ βγw
1þ β π^ t−π tð Þ−
γw
1þ β π^ t−1−π tð Þ
− 1
1þ β
1−βξwð Þ 1−ξwð Þ
1þ 1þ λwð Þσ lλw
 
ξw
w^t−σ lL^t−
σ c
1−h C^ t−hC^ t−1
 
−ε^Lt
h i
þ ηWt
ðA2Þ
whereηtW is interpreted as awage-markupdisturbance. And ε^
L
t represents
the shock to the labor supply and is assumed to follow a ﬁrst-order
autoregressive process with an i.i.d. normal error term.
New-Keynesian economists emphasize the role of nominal rigidities
(price stickiness) based on microfoundations of imperfect competition.
Table 6
Estimates and t-ratios of zero-beta rate and risk premia on 25 size and total accruals with T-bill rate and three Fama–French Factors (1972Q1–2009Q2).
SNSTA25 Constant RMRF SMB HML Preference Invest.Tech Tem.Mon Per.Mon R2
Beta risk 1.09 1.59 0.74 1.38 0.14 0.03 0.08 −0.03 0.79 (0.15)
FM 7.41 2.14 1.52 2.62 1.92 0.2 1.53 −3.55
Shanken 4.79 2.08 1.43 2.48 1.27 0.14 1.01 −2.4
JW 4.69 2.15 1.46 2.25 1.35 0.11 0.84 −2.07
Misspe 3.48 2.13 1.48 2.02 1.15 0.1 0.55 −2.13
Covariance risk 1.09 0.03 0.02 0.05 2.92 0.1 0.89 −23.4
FM 7.41 1.66 0.79 3.01 2.19 0.31 0.45 −4.02
Shanken 4.79 1.07 0.51 1.92 1.41 0.2 0.29 −2.54
JW 4.69 0.99 0.41 1.68 1.33 0.16 0.24 −2.14
Misspe 3.48 0.74 0.39 1.31 1.33 0.15 0.16 −2.18
The table presents the estimation results of the new-Keynesian ICAPM augmented with two Fama–French factors (SMB and HML). These models are estimated using the
value-weighted returns on 25 portfolios sorted by total accruals and size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are added to each factor) from
1972Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken (1992) and the Jagannathan and
Wang (1998) t-ratio under correctly speciﬁed models that account for the EIV problem (Shanken and JW, respectively), and their model misspeciﬁcation-robust t-ratios (Misspe). As
amodel diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West correctionwith one lag to compute all the statistics. The quar-
terly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and Book-to-Market and market excess returns, T-bill rates from
Kenneth French's website. Quarterly value-weighted returns on 25 size and total accruals portfolios are computed using corresponding monthly returns obtained from Long Chen.
Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference shocks; Invest.Tech is the estimated shocks to investment technology;
permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
102 S. Cho / International Review of Financial Analysis 29 (2013) 87–106However, for these rigidities to have important implications, it is neces-
sary that wages do not respond much to ﬂuctuations in demand. The
fall in output also results in a fall in labor demand which, in turn, would
drive down the equilibrium wage in the labor market and the ﬁrm's
marginal cost curves. This may increase the gain from price adjustment
signiﬁcantly. Thus, for the lack of price adjustment to be amacroeconomic
equilibrium, we need real rigidity in the labor market. Staggered wage-
setting equation is one of the mechanisms to generate this real rigidity
in labor market. In fact, Smets and Wouters (2003) use partial or full in-
dexation of this kind for both wages and prices, and ﬁnd that this exten-
sion of the Calvo pricingmodel improves the empirical ﬁt of theirmodels.Table 7
Estimates and t-ratios of zero-beta rate and risk premia on 25 size and net stock issues por
Panel A. New Keynesian ICAPM
SNSA25 Constant RMRF Preference
Beta risk 1.71 1.57 −0.38
FM 9.61 2.11 −3.49
Shanken 3.77 1.9 −1.39
JW 2.74 1.86 −1.18
Misspe 2.79 1.86 −1.01
Covariance risk 1.71 −0.05 −2.76
FM 9.61 −3.28 −1.85
Shanken 3.77 −1.28 −0.72
JW 2.74 −1.35 −0.64
Misspe 2.79 −1.29 −0.55
Panel B. Fama–French three factor model
SNSA25 Constant RMRF SMB
Beta risk 1.36 1.29 0.15
FM 13.72 1.74 0.31
Shanken 12.4 1.73 0.31
JW 10.69 1.75 0.34
Misspe 9.55 1.73 0.34
Covariance risk 1.36 0.04 −0.01
FM 13.72 3.51 −0.64
Shanken 12.4 3.07 −0.58
JW 10.69 2.38 −0.58
Misspe 9.55 2.27 −0.56
The table presents the estimation results of two asset pricing models (Panel A: the new-K
estimated using the value-weighted returns on 25 portfolios sorted by net stock issues an
added to each factor) from 1972Q1 to 2009Q2. Following Kan et al. (in press), I report the
(1992) and the Jagannathan and Wang (1998) t-ratio under correctly speciﬁed models
misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 an
with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, S
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Qua
using corresponding monthly returns obtained from Long Chen. Four structural shocks are
shocks; Invest.Tech is the estimated shocks to investment technology; permanent monetarIntermediate goods ﬁrms' optimizations in monopolistic competi-
tionmarkets yield the following equations. First, Cobb–Douglas produc-
tion function augmentedwithﬁxed costs and variable capital utilization
is given by:
Y^ t ¼ ϕε^At þ ϕαK^ t−1 þ
ϕα
ψ
r^ kt þ ϕ 1−αð ÞL^t ðA3Þ
where output (Y^ t) is produced using capital (K^ t−1) and labor services
(L^t). Total factor productivity (ε^
A
t ) is assumed to follow a ﬁrst-order
autoregressive process.tfolios with T-bill rate and three Fama–French Factors (1972Q1–2009Q2).
Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
0.59 −0.3 −0.02 0.82 (0.14)
3.46 −4.33 −2.8
1.42 −1.73 −1.2
1.59 −1.67 −1.23
1.43 −1.45 −1.19
2.22 −9.41 −16.12
5.09 −4.53 −2.97
1.97 −1.76 −1.16
1.64 −1.75 −1.28
1.53 −1.65 −1.19
HML R2 (S.E.)
2.19 0.6 (0.17)
3.84
3.75
3.8
3.2
0.08
4.74
4.04
3.47
3.15
eynesian ICAPM and Panel B: the Fama–French three factor model). These models are
d size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are
Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken
that account for the EIV problem (Shanken and JW, respectively), and their model
d its standard errors computed as in Kan et al. (in press). I use Newey–West correction
MB, HML) are computed using monthly returns of 6 portfolios formed on Size and
rterly value-weighted returns on 25 size and net stock issues portfolios are computed
estimated from a new-Keynesian DSGE model; Preference is the estimated preference
y policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
28 This is modiﬁed equation (3) of Smets andWouters (2005) without exogenous risk
premium shock. From now on, I closely follow pages 8 and 9 of De Graeve (2008).
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Fig. 6. Fitted expected returns versus average realized returns for 25 portfolios sorted
by net stock issues and size, T-bill, Fama–French three factors (1972Q1–2009Q2). The
plot shows realized average returns (in percent) on the vertical axis and ﬁtted
expected returns (in percent) on the horizontal axis. Two asset pricing models (the
new-Keynesian ICAPM and the Fama–French three factor model) are estimated using the
value-weighted returns on 25 portfolios sorted by net stock issues and size. For each portfo-
lio, the realized average return is the time-series average of theportfolio return and theﬁtted
expected return is the ﬁtted value for the expected return from the corresponding model.
The straight line is the 45-degree line from the origin. The quarterly Fama–French factors
(RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size
and Book-to-Market and market excess returns, T-bill rates from Kenneth French's website.
Quarterly value-weighted returns on 25 size and net stock issues portfolios are computed
using corresponding monthly returns obtained from Long Chen. Four structural shocks are
estimated from a new-Keynesian DSGE model; Preference is the estimated preference
shocks; Invest.Tech is the estimated shocks to investment technology; permanentmonetary
policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
103S. Cho / International Review of Financial Analysis 29 (2013) 87–106The ﬁrm's labor demand (L^t) depends negatively on the real wage
(w^t) and positively on the rental rate of capital ( r^
k
t ) by equalizing
marginal cost:
L^t ¼−w^t þ 1þ
1
ψ
	 

r^ kt þ K^ t−1: ðA4Þ
Finally, price is determined following Calvo (1983) scheme.
π^ t−π t ¼
β
1þ β Et π^ tþ1−π t
 þ γp
1þ βγp
π^ t−1−π tð Þ
þ 1
1þ βγp
1−βξp
 
1−ξp
 
ξp
αr^ Kt þ 1−αð Þw^t−ε^At
h i
þ ηPt ðA5Þwhere the deviation of inﬂation (π^ t) from the target inﬂation rate (π t)
depends on past and expected future inﬂation deviations and on the
current marginal cost (αr^ Kt þ 1−αð Þw^t−ε^At ). The stochastic compo-
nent ε^At is assumed to follow a ﬁrst-order autoregressive process
and ηtP is an i.i.d. normal price mark-up shock.
Capital goods producers work in a perfectly competitive environ-
ment and their investment decision can be summarized as:
I^ t ¼
1
1þ β I^ t−1 þ
β
1þ β Et I^ t−1 þ
1φ
1þ β Q^ t þ ε^
I
t
 
ðA6Þ
where Q^ t is the real value of installed capital andφ is the investment ad-
justment cost parameter. A positive shock to the investment-speciﬁc
technology, ε^ It increases investment in the same way as an increase in
the value of the existing capital stock Q^ t . This investment shock is also
assumed to follow a ﬁrst-order autoregressive process with an i.i.d nor-
mal error term.
And the capital stock evolves as:
K^ tþ1 ¼ 1−τð ÞK^ t þ τI^ t þ τε^ It ðA7Þ
where τ is the depreciation rate, I^ t stands for investment and ε^
I
t rep-
resents a shock to the investment technology.
Unlike the forward-looking monetary policy used in Cho and
Moreno (2006), the monetary policy rule follows a generalized Taylor
rule by gradually responding to deviations of lagged inﬂation from an
inﬂation objective and the lagged output gap. This reaction mechanism
contains twomonetary policy shocks: a temporary i.i.d. normal interest
rate shock (ηtR) and a persistent shock for changes in the inﬂation target
(π^ t−π t).
R^
n
t ¼ ρR^
n
t−1 þ 1−ρð Þ π t þ rπ π^ t−π tð Þ þ rY Y^ t−Y^ Pt
 n o
þ rΔπ π^ t−π t−1ð Þ þ rΔY Y^ t−Y^ Pt− Y^ t−1−Y^ Pt−1
  
þ ηRt ðA8Þ
where R^nt is the federal funds rate, π t is the inﬂation target set by the
central bank and potential output (Y^ Pt ) is deﬁned as the level of out-
put that would prevail under ﬂexible price and wages in the absence
of cost-push shocks and in frictionless credit market equilibrium. Fi-
nally Y^ t is the actual real GDP and π^ t is the actual inﬂation rate.
The goods market equilibrium condition can be written as:
Y^ t ¼ cyC^ t þ τkyI^ t þ εGt þ
RK−1þ τ
 
ψky
r^kt
þ ky RK−R
 
1−N 
K
 
R^Kt þ Q^ t−1 þ K^ t
 
ðA9Þ
where cy and ky denote the steady-state ratio of consumption and
capital to output respectively. And εtG is interpreted as government
spending shock, which follows a ﬁrst-order autoregressive process
with an i.i.d. normal error term.
Finally, in order to endogenize capital market imperfection mecha-
nism into standard new-Keynesian models, De Graeve (2008) extends
the role of entrepreneurs in Smets andWouters's economy by explicitly
accounting for the external ﬁnance premium equation in the sense of
Bernanke et al. (1999). Entrepreneurs buy the capital stock Kt + 1 from
capital goods producers at a given price Qt with internal funds (net
worth, Nt + 1) and bank loans. And they choose capital utilization and
rent out capitals to intermediate goods ﬁrms at a rate r^ kt .
28
Table 8
Estimates and t-ratios of zero-beta rate and risk premia on 25 size and net stock issues portfolios with T-bill rate and three Fama–French Factors (1972Q1–2009Q2).
SNSA25 Constant RMRF SMB HML Preference Invest.Tech Tem.Mon Per.Mon R2
Beta risk 1.67 1.68 0.4 1.68 −0.35 0.45 −0.33 −0.02 0.84 (0.11)
FM 12.82 2.26 0.85 3.08 −3.56 3.47 −5.87 −2.55
Shanken 5.15 2.11 0.74 2.32 −1.46 1.5 −2.43 −1.14
JW 4.64 2.04 0.82 2.5 −1.57 1.47 −3.12 −1.15
Misspe 4.18 2.05 0.8 2.19 −1.29 1.21 −2.81 −1.18
Covariance risk 1.67 −0.04 −0.02 0.01 −2.01 1.88 −10.4 −14.89
FM 12.82 −2.61 −1.14 0.48 −1.34 5.08 −5.29 −2.78
Shanken 5.15 −1.04 −0.46 0.19 −0.54 2.01 −2.09 −1.11
JW 4.64 −1.05 −0.49 0.17 −0.5 1.55 −2.05 −1.22
Misspe 4.18 −1.1 −0.47 0.18 −0.43 1.39 −2.3 −1.2
The table presents the estimation results of the new-Keynesian ICAPM augmented with two Fama–French factors (SMB and HML). These models are estimated using the
value-weighted returns on 25 portfolios sorted by net stock issues and size, T-bill rate, and the Fama–French three factors in return forms (T-bill rates are added to each factor)
from 1972Q1 to 2009Q2. Following Kan et al. (in press), I report the Fama and MacBeth (1973) t-ratio under correctly speciﬁed models (FM), the Shanken (1992) and the Jagannathan
andWang (1998) t-ratio under correctly speciﬁedmodels that account for the EIV problem (Shanken and JW, respectively), and theirmodelmisspeciﬁcation-robust t-ratios (Misspe). As a
model diagnostic, I also report Adjusted R2 and its standard errors computed as inKan et al. (in press). I use Newey–West correctionwith one lag to compute all the statistics. The quarterly
Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and Book-to-Market and market excess returns, T-bill rates from Kenneth
French'swebsite. Quarterly value-weighted returns on25 size and net stock issues portfolios are computedusing correspondingmonthly returns obtained fromLongChen. Four structural
shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference shocks; Invest.Tech is the estimated shocks to investment technology; permanent
monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
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EtR^
K
tþ1 ¼
1−τ
RK
EtQ^
K
tþ1 þ
rk
RK
Et r^
K
tþ1−Q^ t ðA10ÞTable 9
Estimates and t-ratios of zero-beta rate and the price of covariance risk on characteris-
tic portfolios with T-bill rate and three Fama–French Factors (1972Q1 to 1983Q4).
Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon
SF25 2.43 −0.07 0.35 −0.28 −19.24 −46.88
FM 7.89 −1.88 0.14 −0.23 −5.03 −3.94
Shanken 2.01 −0.48 0.03 −0.06 −1.25 −0.99
JW 2.39 −0.74 0.02 −0.06 −0.87 −0.67
Misspe 1.87 −0.73 0.02 −0.04 −0.92 −0.54
SM25 2.69 −0.08 −1.58 1.15 −14.57 −16.06
FM 7.81 −2.68 −0.48 0.95 −3.72 −1.18
Shanken 2.55 −0.87 −0.16 0.31 −1.2 −0.39
JW 1.94 −0.83 −0.17 0.21 −1.1 −0.32
Misspe 1.3 −1 −0.14 0.16 −1.31 −0.39
SSUE25 1.77 −0.04 11.57 −3.17 −7.55 −83.53
FM 7.32 −1.72 7.12 −4.15 −2.08 −7.7
Shanken 1.61 −0.38 1.53 −0.91 −0.46 −1.65
JW 1.32 −0.27 1.08 −0.58 −0.33 −1.37
Misspe 0.92 −0.22 0.67 −0.43 −0.31 −0.85
SNSTA25 2.45 −0.05 3.14 −0.18 −10.42 −21.51
FM 7.33 −1.8 1.33 −0.31 −2.87 −1.86
Shanken 3.54 −0.86 0.64 −0.15 −1.36 −0.89
JW 2.38 −0.66 0.33 −0.1 −0.99 −0.45
Misspe 1.46 −0.62 0.24 −0.09 −1.08 −0.32
SNSA25 2.34 −0.07 0.02 1.58 −13.86 −22.91
FM 7.46 −2.7 0.01 2.05 −3.77 −2.39
Shanken 2.72 −0.97 0 0.74 −1.35 −0.86
JW 2.04 −0.81 0 0.56 −1.04 −0.68
Misspe 1.98 −0.82 0 0.57 −1.12 −0.63
The table presents the estimation results of the new-Keynesian ICAPM for characteristic
based portfolios (size-failure (SF25), size-momentum (SM25), size and SUE (SSUE25), size
and total accruals (SNSTA25), and size and net stock issues (SNSA25)). As recommended
in Lettau and Ludvigson (2001), the estimated covariances, which are the independent
variables in the second stage regressions, are computed using full-sample in the ﬁrst step re-
gression. Following Kan et al. (in press), I report the Fama andMacBeth (1973) t-ratio (FM),
the Shanken (1992) and the Jagannathan andWang (1998) t-ratio that account for the EIV
problem (Shanken and JW, respectively), and their model misspeciﬁcation-robust t-ratios
(Misspe). I use Newey–West correction with one lag to compute all the statistics. The quar-
terly Fama–French factors (RMRF, SMB,HML) are computedusingmonthly returns of 6 port-
folios formed on Size and Book-to-Market and market excess returns, T-bill rates from
Kenneth French's website. Quarterly value-weighted returns on characteristic portfolios
are computedusing correspondingmonthly returns obtained fromLongChen. Four structur-
al shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated
preference shocks; Invest.Tech is the estimated shocks to investment technology; perma-
nent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).where RK denotes the steady state return to capital and rk stands for
the steady state rental rate. The ﬁrst term in the equation states the
value of remaining capital (1−τRK
EtQ^
K
tþ1), the second term indicates the
return from renting out the capital (1−τRK
EtQ^
K
tþ1) and the last term indi-
cates the paid price for the purchase of capital stock (Q^ t).
While De Graeve (2008) uses set of equations adopted directly
from Smets and Wouters (2005) for the equations described up to
now, De Graeve (2008) extends the Smets–Wouters model by assum-
ing that entrepreneurs cannot borrow at the risk-less rate because of
capital market imperfections. In that case, because of the asymmetric
information between the ﬁnancial intermediary and entrepreneurs,
the bank should pay a state veriﬁcation cost for monitoring entrepre-
neurs. In equilibrium, entrepreneurs borrow up to the point where
the expected return to capital equals the cost of external ﬁnance.
At equilibrium, De Graeve (2008) argues that the external ﬁnance
premium is given by:
EtR^
K
tþ1 ¼−εEt N^ tþ1−Q^ t−K^ tþ1
h i
þ Rt ðA11Þ
where ε measures the elasticity of the external ﬁnance premium to
variations in entrepreneurial ﬁnancial health (Et N^ tþ1−Q^ t−K^ tþ1
h i
),
measured by net worth relative to capital expenditures. Following
Bernanke et al. (1999), he assumes that the premium over the risk-free
rate required by the ﬁnancial intermediary is a negative function of the
amount of collateralized net worth. When entrepreneurs have sufﬁcient
net worth to ﬁnance the entire capital stock, De Graeve (2008) explains
that his model reduces to the Smets and Wouters model.
And De Graeve (2008) sets the net worth equation of entrepre-
neurs by:
N^ tþ1 ¼ γRK
K
N
R^Kt −Et−1R^
K
t
 
þ Et−1R^Kt þ N^ t
 
ðA12Þ
where γ is the entrepreneurial survival rate and KN is the steady state
ratio of capital to net worth.
De Graeve (2008) concludes that his model with the ﬁnancial
accelerator (endogenous external ﬁnance premium) performs substan-
tially better in matching the macro-dynamics relative to the Smets–
Wouters model without that mechanism from examining the Bayes
factor.
Table 10
Estimates and t-ratios of zero-beta rate and the price of covariance risk on characteristic portfolios with T-bill rate and three Fama–French factors (1984Q1 to 2009Q2).
Constant RMRF Preference Invest.Tech Tem.Mon Per.Mon R2 (S.E.)
SF25 1.49 −0.06 −6.6 1.41 −8.79 −23.98 0.72 (0.26)
FM 8.01 −2.51 −4.25 1.92 −3.82 −3.34
Shanken 2.58 −0.81 −1.36 0.62 −1.22 −1.07
JW 3.03 −0.98 −1.87 0.7 −1.86 −1.1
Misspe 3 −0.92 −1.95 0.35 −1.91 −0.99
SM25 1.82 −0.05 −5.13 1.63 −8.74 −4.5 0.77 (0.29)
FM 7.09 −2.34 −2.08 1.81 −3.01 −0.45
Shanken 2.59 −0.85 −0.76 0.66 −1.09 −0.16
JW 1.61 −1.1 −0.8 0.71 −1.45 −0.21
Misspe 1.51 −1.29 −0.82 0.62 −1.83 −0.17
SSUE25 0.74 −0.01 7.09 −0.89 −0.19 −67.85 0.44 (0.21)
FM 4.44 −0.33 6.36 −1.7 −0.08 −9.11
Shanken 1.4 −0.11 1.96 −0.53 −0.02 −2.76
JW 1.62 −0.18 2.56 −0.6 −0.03 −3.25
Misspe 0.84 −0.09 1.39 −0.37 −0.03 −1.74
SNSTA25 1.17 −0.01 2.17 0.59 −2.69 −27.41 0.67 (0.25)
FM 5.09 −0.39 1.34 1.44 −1.08 −3.46
Shanken 3.43 −0.26 0.9 0.97 −0.73 −2.27
JW 3.85 −0.29 0.98 1.18 −0.83 −3.1
Misspe 3.56 −0.29 0.9 1.19 −0.84 −2.86
SNSA25 1.41 −0.04 −4.08 2.52 −7.32 −12.93 0.73 (0.28)
FM 6.54 −2.12 −2.25 4.77 −2.91 −1.97
Shanken 2.53 −0.82 −0.87 1.82 −1.12 −0.76
JW 1.76 −0.84 −0.71 1.37 −1.14 −0.75
Misspe 1.83 −0.77 −0.58 1.15 −0.99 −0.69
The table presents the estimation results of the new-Keynesian ICAPM for characteristic based portfolios (size-failure (SF25), size-momentum (SM25), size and SUE (SSUE25), size
and total accruals (SNSTA25), and size and net stock issues (SNSA25)). As recommended in Lettau and Ludvigson (2001), the estimated covariances, which are the independent
variables in the second stage regressions, are computed using full-sample in the ﬁrst step regression. Following Kan et al. (in press), I report the Fama and MacBeth (1973)
t-ratio (FM), the Shanken (1992) and the Jagannathan and Wang (1998) t-ratio that account for the EIV problem (Shanken and JW, respectively), and their model
misspeciﬁcation-robust t-ratios (Misspe). As a model diagnostic, I also report Adjusted R2 and its standard errors computed as in Kan et al. (in press). I use Newey–West correction
with one lag to compute all the statistics. The quarterly Fama–French factors (RMRF, SMB, HML) are computed using monthly returns of 6 portfolios formed on Size and
Book-to-Market and market excess returns, T-bill rates from Kenneth French's website. Quarterly value-weighted returns on characteristic portfolios are computed using corre-
sponding monthly returns obtained from Long Chen. Four structural shocks are estimated from a new-Keynesian DSGE model; Preference is the estimated preference shocks;
Invest.Tech is the estimated shocks to investment technology; permanent monetary policy shock (Per.Mon) and temporary monetary policy shock (Tem.Mon).
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New-Keynesian models typically assume the existence of ﬁnancial
market frictions because of an agency problem caused by asymmetric
information between borrowers and lenders. The agency problem
leads to the external ﬁnance premium, a wedge between the cost of
external ﬁnancing and internal ﬁnancing. For instance, Gertler and
Gilchrist (1994) argue that ﬁrms with relatively larger informational
asymmetries are affectedmore fromworsening creditmarket conditions
because banks tend to reduce credit lines or request higher premium
ﬁrst to those customers about whom they have the least information.
The external ﬁnance premium also varies inversely with the borrower's
net worth (internal funds and collateralizable resources).
This credit market imperfection offers channels through which
monetary policy can affect the external ﬁnance premium. Three such
credit channels can be identiﬁed from literature: (1) ﬁnancial con-
straints onnon-ﬁnancial borrowers, (2) funding constraints onﬁnancial
intermediary, and (3) bank-dependent borrowers.
Financial constraints on non-ﬁnancial borrowers
Most new-Keynesian models focus on credit constraints faced by
non-ﬁnancial borrowers. For example, a monetary tightening (or rising
real interest rates) can increase these borrowers' debt-service burdens
and reduce the value of the collaterals posted for their loans, thereby in-
creasing the cost of external ﬁnancing. This process known as the ﬁnan-
cial accelerator ampliﬁes the initial contractionary shock and decreases
ability of the borrowers to implement investment and employment.
Particularly, small and credit-constrained ﬁrms are more vulnerable to
increases in the information and agency costs of external ﬁnance from
a monetary contraction.Funding constraints on ﬁnancial intermediary
Disruption of ﬁnancial intermediation is regarded as a key feature of
turmoil in ﬁnancial markets. Credit ﬂows from lenders to non-ﬁnancial
borrowers throughﬁnancial intermediaries. If there is an agency problem
between an intermediary (borrower) and depositors and other ﬁnancial
institutions (lenders), the intermediary's balance sheet can limit its abil-
ity to obtain deposits (funding liquidity), introducing a wedge between
the loan and deposit rates. For example, disruptions of inter-bank mar-
kets can widen this spread substantially. In this case, intermediaries
with deﬁcit funds offer higher loan rates to non-ﬁnancial ﬁrms than in-
termediaries with surplus funds. Sharp increase in the cost of credit for
non-ﬁnancial borrowers and the reduced supply of credit can further
depress aggregate activity. The Fed's monetary policy is expected to re-
move this instability of creditmarketswith lower interest rates or direct
credit to ﬁnancial institutions.
Bank-dependent borrowers
Banks have the expertise in extending credit to borrowers, especially
those who do not have access to other types of credit. For example, small
ﬁrms are highly bank-dependent borrowers because they have limited
ability to issue commercial paper and raise capital. If banks reduce their
loan supply signiﬁcantly in a monetary tightening, small ﬁrms are more
vulnerable to worsening credit conditions because they are typically the
ﬁrst to be cut off their credit lines from banks without alternative ﬁnanc-
ing options.
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